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C h a p t e r  I  
P h i l o s o p h y  o r  N u m b e r  C o n c e p t s  
I n t r o d u c t i o n  
T h e  p u r p o s e  o r  t h i s  p a p e r  i s  t w o f o l d :  ( 1 )  t o  r e v i e w  c u r r e n t  r e -
s e a r c h  m a t e r i a l s  a s  t h e y  p e r t a i n  t o  a  f i r s t  g r a d e  n u m b e r  p r o g r a m ,  a n d  
( 2 )  t o  d e v e l o p  a  n u m b e r  p r o g r a m  f o r  f i r s t  g r a d e  d e p e n d e n t  u p o n  a  l o g i c a l  
p r o g r e s s i o n  t h r o u g h  c h i l d r e n ' s  \ l l l d e r s t a n d i n g  a n d  m e a n i n g .  T h e  s o u r c e s  
u s e d  i n  t h e  w r i t i n g  o f  t h i s  p a p e r  c o n s i s t  o r  s e c o n d a r y  materials~ed-
u c a t i o n a l  b o o k s ,  p a m p h l e t s  a n d  p e r i o d i c a l s .  
I n  r e v i e w i n g  t h e  l i b r a r y  s o u r c e s  o n  n u m b e r  w o r k  i t  i s  d i f f i c u l t  t o  
d i s c e r n  h o w  n u m b e r  c o n c e p t s  c a n  b e s t  b e  t a u g h t  i n  t h e  c l a s s r o o m .  A  n e e d  
f o r  a  c l e a r ,  c o n c i s e  p r o g r a m  b a s e d  o n  a  w e l l - f o \ l l l d e d  p h i l o s o p h y  b e c o m e s  
e v i d e n t .  T h e  i n g r e d i e n t s  f o r  t h i s  p r o g r a m  a r e  c o m p l e x ;  b u t  t h e r e  i s  a  
n e e d  f o r  a  p r o g r a m  t h a t  i s  r e a d y  f o r  a  t e a c h e r ' s  i m m e d i a t e  u s e o  T h e  
p h i l o s o p h y  o r  t h i s  w r i t e r  i s  i n  a g r e e m e n t  w i t h  t h e  t h o u g h t  t h a t  " a r i t h -
m e t i c  s h o u l d  b e  i n f o r m a l .  b u t  n o t  h a p h a z a r d ;  I ? l A A A e d  b u t  a p p a r e n t l y  
1  
c a s u a l . "  
N E E D  F O R  N U M B E R  ' W " O R K  I N  G R A D E  I  
A n  e l e m e n t a r y  s c h o o l  c h i l d  n e e d s  t o  u s e  a r i t h m e t i c  i n  t h e  s o l u t i o n  
o f  e v e r y d a y  s i t u a t i o n s .  N u m e r o u s  s t u d i e s  h a v e  b e e n  m a d e  t o  d e t e r m i n e  t h e  
1 .  ' W h i t t e n b e r g ,  C l a r i c e ,  M a k i n g  A r i t h m e t i c  M e a n i n g f u J .  f o r  ~ Y o \ l l l g  S c h o o l  
~· L a r a m i e ,  W y o m i n g :  B u r e a u  o f  E d u c a t i o n a l  R e s e a r c h  a n d  S e r v i c e ,  
1 9 4 9 ,  1 7 .  
2. 
knowledge and use of number by young children. A comprehensive survey of 
about eighty of these investigations was recently made by Brownell. His 
conclusion was that "school entrants already know much about nwnber; the 
inference is that they can learn more; nothing is gained, and much more 
may be lost, if the school delays to later grades the discharge of its 
obligation.n2 Since nwnber is ever-present in children's environment, 
they constantly use it and need it. 
Brownell states that the results of this study "do not prove that 
systematic teaching of arithmetic should be started in Grade One" ••• ra-
ther it means "not only children in Grades One and Two .QI!!! learn arithme-
tic, but that with properly graded learning activities they ~ learn 
arithmetic and learn it happily and satisfactorily.n3 
MACLATCHY 1S STUDY 
Several years ago a simple nwnber test was given to twenty-three 
hundred children who entered the first grades of eleven Ohio cities to 
determine the nwnber abilities of first grade children. Since the 
children were unable to 'WI'ite, each child was questionned individually 
by his teacher. Each teacher tested six pupils. To obtain an.unselected 
2. Brownell, W. A., Arithmetic ,!!! Grades l m!S ll• Durham, North Caro-
lina: Duke .University Press, 1941, from Brueckner, L.J. and F.E. Gross-
nickle, iew .12 ~ Arithmetic Meaningful. New York: John c. Winston 
Company, 1947, 55. 
3. Brownell, W. A., Arithmetic in Grades I and II. Durham, North Caro-
lina: Duke University Press-;-1941, from-:ASsO'Ciation for Supervision 
and Curriculum Development, The Three R's in the Elementary School. 
Washington, D.C.: National ECIU'Catlon Association, 1952, 19. 
J .  
g r o u p  t h e  t e a c h e r  c h o s e  t h e  f i r s t  s i x  c h i l d r e n  i n  h e r  a l p h a b e t i c a l  l i s t i n g  
w h o s e  b i r t h  d a t e s  f ' e l l  b e t w e e n  M a r c h  a n d  S e p t e m b e r .  S o m e  o f  t h e s e  c h i l d r e n  
h a d  k i n d e r g a r t e n  e x p e r i e n c e ,  o t h e r s  d i d  n o t ;  h o w e v e r ,  n o n e  o f  t h e  c h i l d r e n  
h a d  b e e n  i n  f i r s t  g r a d e  b e f o r e .  4  
T h e  a b i l i t i e s  o f  c h i l d r e n  i n  a n  u n s e l e c t e d  f i r s t  g r a d e  t o  c o u n t  b y  
r o t e  i s  s o m e t h i n g  l i k e  t h i s :  
O n e  c h i l d  w i l l  n o t  k n o w  h o w  t o  c o u n t  
O n e  c h i l d  w i l l  c o u n t  t o  f i v e  
T h r e e  c h i l d r e n  w i l l  c o u n t  t o  t e n  
N i n e  c h i l d r e n  w i l l  c o u n t  t o  f i f t e e n  
N i n e  c h i l d r e n  w i l l  c o u n t  t o  t w e n t y  
T w o  c h i l d r e n  w i l l  c o u n t  t o  t h i r t y  
T h r e e  c h i l d r e n  w i l l  c o u n t  t o  f o r t y  
T w o  c h i l d r e n  w i l l  c o u n t  t o  f i f t y  
T h r e e  c h i l d r e n  w i l l  b e  u n c e r t a i n  c o u n t e r s  f r o m  5 0  
t o  9 9  
T h r e e  c h i l d r e n  w i l l  c o u n t  t o  1 0 0 .  
V a r i a t i o n s  i n  a b i l i t y  a n d  e x p e r i e n c e ,  h o w e v e r ,  m a y  a f f e c t  t h e  n u m b e r  
k n o w l e d g e  o f  t h e  g r o u p .  5  
T h e  O h i o  c h i l d r e n ' s  k n o w l e d g e  o f '  a d d i t i o n  d i d  n o t  s e e m  t o  b e  s y s t e -
m a . t i e .  T w o  t r e n d s  w e r e  e v i d e n t  i n  t h e  r e s u l t s  o f  t h e  c h i l d r e n ' s  a d d i t i o n :  
( 1 )  t h e i r  f a m i l i a r i t y  w i t h  a d d i t i o n  w a s  c l o s e l y  r e l a t e d  t o  c o u n t i n g ;  ( 2 )  
t h e  p e r c e n t a g e s  o f  f a m i l i a r i t y  f o r  t h e  c o m b i n a t i o n s  h a v i n g  t h e  s a m e  s u m  t o  
6  
f a l l  r a t h e r  c l o s e  t o g e t h e r .  
" T h i s  n u m e r i c a l  p i c t u r e  o f  t h e  f a m i l i a r i t y  w i t h  n u m b e r  w h i c h  i s  
c h a r a c t e r i s t i c  o f  a  g r o u p  o f  s i x - y e a r - o l d s  p u t s  i n d i v i d u a l  d i f f e r e n c e s  i n  
4 .  M a c t a t c h y ,  J o s e p h i n e ,  " N u m b e r  A b i l i t i e s  o f  F i r s t  G r a d e  C h i l d r e n , "  
C h i l d h o o d  E d u c a t i o n ,  1 1 :  3 4 4 - 3 4 7 ,  ( M a y ,  1 9 3 5 ) .  
5 .  ~., 3 4 5 .  
6 .  I b i d . ,  3 4 6 .  
4o 
the foreground. The evidence is no argument for the beginning of formal 
instruction in arithmetic but it shows the necessity of great care and 
wisdom in bringing these heterogeneous familiarities to a place of common 
• rt7 
understandini.;,. 
woom•s STUDY 
In a study similar to MacLatchy1s, Woody8 shows that (1) children 
have considerable knowledge of counting before formal instruction begins, 
(2) the exercises involbing counting 20 circles and counting them in order 
prove easier by l's or 101s, (3) the exercise involving rote counting to 
100 by lO's are easier than that involving counting to 100 by l's. Usually 
the knowledge possessed by children is not limited to counting and adding 
simple combinations but includes elementary knowledge of fractions, United 
States money, units of various types of measurement, and the understanding 
of the processes demanded in simple verbal problems. 
VALUE OF NUMBERS FOR YOUNG CHILDREN 
A recent study by Culver illustrates the number experiences young 
children have in their out-of-school life. Parents of elementary school 
children were requested to write down over a period of time all the ques-
tiohs, problems and comments regarding numeration which their children 
voluntarily expressed at home. Materials were distributed and explained 
7. Ibid., 346. 
8. Woody, Clifford, "The Arithmetical Background of Young Children," 
JournaJ. ,2!: EducationaJ. Research, 24: 188-201, (October, 19.31). 
a t  P a r e n t - T e a c h e r  A s s o c i a t i o n  m e e t i n g s  h e l d  i n  t h e  r e s p e c t i v e  s c h o o l  
b u i l d i n g s .  I n  a d d i t i o n  t o  t h e s e  g r o u p  c o n t a c t s ,  a b o u t  o n e - h u n d r e d  h o m 9  
c a l l s  w e r e  m a d e  t o  r e q u e s t  t h e  c o o p e r a t i o n  o f  t h e  p a r e n t s .
9  
I n  t h i s  i n v e s t i g a t i o n  i t  w a s  e s t a b l i s h e d  " t h a t  i n t e r e s t  i n  t i m e  i s  
a t  i t s  p e a k  b e t w e e n  t h e  a g e s  o f  s i x  a n d  t e n .  A t  t h i s  s a m e  a g e  t h e r e  
a p p e a r s  t o  b e  a  s t e a d y  i n t e r e s t  i n  t h e  m e a s u r e m e n t  c e n t e r i n g  c h i e f i y  a , . .  
r o u n d  l e n g t h ,  w e i g h t  a n d  l i q u i d  m e a s u r e .  T h e  s u b j e c t  o f  m o n e y  b e g i n s  t o  
b e  i m p o r t a n t  a t  a b o u t  a g e  s i x  w i t h  q u e s t i o n s  c e n t e r i n g  a r o u n d  v a l u e s  o t  
c o i n s ,  c o u n t i n g  c h a n g e  a n d  h o w  m u c h  m o n e y  i t  w i l l  t a k e  t o  b u y  t h e  t h i n g s  
t h e y  d e s i r e . •
1 0  
5 .  
• c o u n t i n g  o b j e c t s  i s  a  v e r y  i m p o r t a n t  a c t i v i t y  f r o m  a g e  f i v e  t h r o u g h  
e i g h t .  T h e y  c o u n t  f o o d ,  t o y s ,  p i a n o  k e y s ,  c h a i r s ,  e g g s ,  t e l e p h o n e  p o l e s ,  
s t e p s ,  c h i l d r e n ,  e t c .  M u c h  o f  t h e  c o u n t i n g  i s  s e e m i n g l y  j u s t  f o r  f u n .  
T w o  o f  t h e  m o s t  f u n c t i o n a l  a p p l i c a t i o n s  a r e  t o  s e t  t h e  t a b l e  a n d  t o  d i v i d e  
f o o d . •
1 1  
T R E N D S  I N  N U M B E R  I N S T $ U C T I O N  
• T e a c h e r s  t o d a y  a r e  f a c e d  w i t h  c o n f i i c t i n g  o p i n i o n s  o n  m a t t e r s  o t  
w h a t  a r i t h m e t i c  t o  t e a c h ,  t h e  s e l e c t i o n  o f  a p p r o p r i a t e  i n s t r u c t i o n a l  p r o -
c e d u r e s ,  h o w  n u m b e r  m e a n i n g s  a r e  d e v e l o p e d ,  w h e t h e r  s o c i a l  s i t u a t i o n s  
9 .  C u l v e r ,  M .  M . ,  " A  S t u d y  o f  C h i l d r e n ' s  I n t e r e s t  i n  A r i t h m e t i c , "  
C h j ; J . d r e n • s  I n t e r e s t s ,  E l e m e n t a r y  S c h o o l  L e v e l .  T w e l f t h  Y e a r b o o k ,  
C a l i f o r n i a  E l e m e n t a r y  S c h o o l  P r i n c i p a l s  A s s o c i a t i o n ,  L o s  A n g e l e s :  
C a l i f o r n i a  E l e m e n t a r y  S c h o o l  P r i n c i p a l s  A s s o c i a t i o n ,  1 9 4 0 ,  4 0 - 4 5 .  
1 0 .  ~., 4 o - 6 0 .  
1 1 .  I b i d . ,  2 7 .  
6. 
alone ofter sutficient number learning for elementary school children and 
what use to make or dril1.n12 There is wide divergence or opinion, haw-
ever, in the choice of teaching procedures for the attainment or these 
understandings. 
There are three theories of instruction which are defined in Spitzer•s 
The Teaching of 4fitbmetic:13 the 8 drill theory8 , the 8 incidental-learning 
theory" and the •meaning theo1'7•" In addition to these three theories, 
Brownell discusses a fourth theory, that of the social approach.14 
The oldest of the three theories is the drill theory. The proponents 
of this theory believe that number facts are most easily learned by repeti-
tion. The fact is said a:nd/or thought over and over again; repetition 
here fixates the fact. While the initial instruction demonstrates the fact 
and explains each process, drill is used to attain maste1'7• Thus the ten-
dency is to focus on isolated phases of number facts.15 According to this 
theo1'7 a knowledge of number facts is the all-important responsibility of 
16 the school requisite to entrance in the third grade. 
12. Association for Supervision and Curriculum Development, The Three R.!l! 
iD ~ Elem.entan:; School. Washington, D.C.: National Education Associ-
ation, 1952, 99. 
13. Spitzer, Herbert F., ~ Teaching£! ,Arithmetic. Boston: Houghton 
Miffiin Company, 1948, 6. 
14. Brownell, W.A., Arithmetic .!Jl Grades l .ADS .ll• Durham, North Carolinl: 
Duke Univers~ty Press, 1941, .from Brueckner, L. J. and F. E. Gross-
nickle, ~ .:§2 Make Arithmetic Meaningful. New York: Jojm c. Winston 
Company, 1947, 156. 
15. Spitzer, £!;?• ~., 7. 
16. Brownell, ~ ~, 157.o 
- -· 
7 .  
K n o w l e d g e  i s  d e f i n e d  h e r e  a s  t h e  a b i l i t y  t o  g i v e  a  r e s p o n s e  t o  a  n u m b e r  
t a c t .  W h i l e  a n  i m p o r t a n t  t o o l  i n  t h e  d r i l l  p r o g r a m  i s  t h e  t e x t b o o k ,  o t h e r  
m a t e r i a l s  f r e q u e n t l y  u s e d  a r e  " f l a s h  c a r d s " ,  d r i l l s ,  t e s t s ,  n u m b e r  g a m e s ,  
a n d  w o r k s h e e t s .  T h i s  t h e o r y  i s  w i d e l y  p r a c t i c e d  t h r o u g h o u t  e l e m e n t a r y  
s c h o o l s ,  a s  w e l l  a s ,  j u n i o r  a n d  s e n i o r  h i g h  s c h o o l s .  
T h e  i n c i d e n t a l - l e a r n i n g  t h e o r y  s t a t e s  t h a t  n u m b e r  i s  m o r e  e f f e c t i v e  
i f  p r e s e n t e d  o n l y  w h e n  t h e  c h i l d  h a s  n e e d  f o r  a  f a c t  o r  p r o c e s s .  T h e  
n e e d ,  a c c o r d i n g  t o  t h i s  t h e o r y ,  w i l l  p r o d u c e  u n d e r s t a n d i n g  a s  w e l l  a s  r e -
t e n t i o n . 1 7  T h i s  a p p r o a c h  i s  u s e d  m o r e  e x t e n s i v e l y  i n  t h e  l o w e r  p r i m a r y  
g r a d e s .  O n e  o f  t h e  c h i e f  c r i t i c i s m s  o f  t h i s  a p p r o a c h  i s  e x p o u n d e d  b y  
B r o w n e l l  w h o  s u g g e s t s  t h a t  t h e  i n c i d e n t a l  a p p r o a c h  t o  n u m b e r  i s  a  n o n -
e x i s t e n t  p r o g r a m  s i n c e  u n d e r  t h i s  p l a n  t h e r e  i s  n o  s y s t e m a t i c  a r r a n g e -
m e n t  . 1 8  N u m b e r  e x p e r i e n c e s  a r e  e x p l o r e d  w h e n  a  c l a s s r o o m  s i t u a t i o n  
p r e s e n t s  i t s e l f .  T h e s e  e x p e r i e n c e s  d e p e n d  a l t o g e t h e r  o n  c h a n c e .  T h i s  
a p p r o a c h  w a s  f o r m u l a t e d  a s  t h e  d i r e c t  r e s u l t  o f  a  r e a c t i o n  a l a i n s t  t h e  
f o r m a l  d r i l l  p r o g r a m .
1 9  
T h e  s o c i a l  a p p r o a c h  a c c o r d i n g  t o  B r o w n e l l ,  p r o v i d e s  p l a n n e d  a c t i v i -
t i e s  r i c h  i n  a r i t h m e t i c  w h i c h  a r e  a c t u a l  c h i l d  e x p e r i e n c e s  s i m i l a r  t o  
2 0  
t h o s e  m e t  b y  a d u l t s  i n  l i t e - l i k e  s i t u a t i o n s .  T h e  g r o u p  m a y  o p e r a t e  a  
1 7 .  S p i t z e r ,  . Q I ? •  i l l • ,  8 .  
1 8 .  B r o w n e l l ,  . . 2 1 ? •  ~., 1 5 6 .  
1 9 .  B r u e c k n e r  a n d  G r o s s n i c k l e ,  . Q I ? •  i l l · ,  1 5 6 .  
2 0 .  B r o w n e l l ,  . Q I ? •  i l l • ,  1 5 7 .  
8. 
store, post-office, or bakery. Only the social phase of numbers is ex-
plored; however, the program is planned. The mathematical phase of 
numbers is not approached through this type of program. Thus the child 
lacks knowledge concerning the number system itself and the mathematical 
meaning of number is neglected since isolated number facts may be learned 
but not as a result of directed learning.21 
Major publicity was given to a fourth theory, the meaning theory, in 
1935 when the National Council of Teachers of Mathematics presented the 
Tenth Yearbook. "The meaning theory is characterized by the viewpoint 
that arithmetic can be learned most easily if children see sense in what 
they do and if arithmetic is taught as a closely knit system of related 
ideas, facts and principles.n22 While this theory places more emphasis 
on meaning than the drill or incidental-learning theory, the approach 
utilizes good features of all three previous theories of learning, but 
organizes them in a different way. 
Meaning, according to the National Council Committee on Arithmetic, 
is characterized by the child's seeing sense in what he does. Meaning 
involves seeing not only that a number statement or procedure is correct 
but also why one way of getting a result is better than another wa:y. 23 
Understanding through the meaning theory is gained by letting the learner 
see the reason for studying the fact or process and by emphasizing the 
21. Brueckner and Grossnickle, .212• ill•, 156. 
22. Spitzer, Herbert F., The Teaching of Arithmetic. Boston: Houghton 
Miffiin Company, 1948-;9. -- -
23. IQ!g.' 13. 
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r e l a t i o n s h i p s  b e t w e e n  v a r i o u s  a s p e c t s  o r  t h e  n u m b e r  s y s t e m .
2
4  T h e  c h i e f  
c h a r a c t e r i s t i c  o f  t h i s  p r o g r a m  i s  t h a t  t h e  c h i l d r e n  s e e  s e n s e  i n  w h a t  t h e y  
d o .  N u m b e r  i s  t a u g h t  a s  a  p r o g r e s s i o n  o f  f a c t s  d e p e n d e n t  u p o n  p r e v i o u s  
l e a r n i n g s .  C h i l d r e n  a r e  e n c o u r a g e d  t o  d i s c o v e r  f a c t s  a n d  r e l a t i o n s h i p s  
2 5  
f o r  t h e m s e l v e s o  I n  t h e s e  w a y s  t h e n  t h e  n u m b e r  p r o g r a m  i s  s e q u e n t i a l  
a n d  a r r a n g e d .  A  p l a n n e d  o r g a n i z e d  p r o g r a m  f o r  t e a c h i n g  b e g i n n i n g  a r i t h -
m e t i c  d o e s  n o t  i m p l y  t h a t  i t  i s  f o r m a l .  A  . f o r m a l  p r o g r a m  i s  n a r r o w l y  
b a s e d  o n  d r i l l .  I n  a  s y s t e m a t i c  p r o g r a m  e m p h a s i z i n g  m e a n i n g  c h i l d r e n  
h a v e  m a n y  c o n c r e t e  e x p e r i e n c e s  t o  a i d  i n  t h e  d e v e l o p m e n t  o . f  m e a n i n g .  
M e a n i n g  i s  d e v e l o p e d  a s  t h e  c h i l d  g r a d u a l l y  e x p a n d s  h i s  c o n c e p t s  t h r o u g h  
t h e s e  c o n c r e t e  e x p e r i e n c e s  w h i c h  h e  w o r k s  w i t h  b e f o r e  d e a l i n g  w i t h  a b -
s t r a c t  f a c t s  a n d  p r o c e s s e s .  B y  v a r y i n g  t h e s e  e x p e r i e n c e s  t h e r e  i s  r e -
p e a t e d  u s e  o f  a  f a c t  o r  a  p r o c e s s ;  m e a n i n g f u l  p r a c t i c e  t a k e s  t h e  p l a c e  
2 6  
o f  r e p e t i t i o u s  d r i l l .  
B r o w n e l l  h a s  g i v e n  f o u r  r e a s o n s  w h y  m e a n i n g  i s  i m p o r t a n t  i n  t h e  
t e a c h i n g  o f  a r i t h m e t i c .  F i r s t ,  a r i t h m e t i c  i s  f u n c t i o n a l  o n l y  w h e n  i t  i s  
u n d e r s t o o d .  S e c o n d l y ,  m e a n i n g s  f a c i l i t a t e  l e a r n i n g  t h r o u g h  i n s i g h t s  a n d  
r e l a t i o n s h i p s .  T h i r d ,  m e a n i n g  i n c r e a s e s  t r a n s f e r .  F o u r t h ,  : m e a n i n g f u l .  
a r i t h m e t i c  i s  m o r e  e a s i l y  r e t a i n e d  t h a n  i s  m e c h a n i c a l l y  l e a r n e d  a r i t h m e -
t i c .  2 7  
2 4 .  ~., 1 3 .  
2 5 .  B r u e c k n e r  a n d  G r o s s n i c k l e ,  . 2 £ •  c i t . ,  1 5 8 .  
2 6 .  I b i d . ,  1 5 8 .  
2 7 .  B r o w n e l l ,  T i .  A . ,  " W h e n  i s  A r i t h m e t i c  M e a n i n g f u l ? "  J o u r n a ]  of'~ 
e a t i o n a l  R e s e a . r c h ,  3 8 :  4 8 1 - 9 8 ;  ( M a r c h ,  1 9 4 5 ) .  
10. 
The meaning theory stresses both the social applications and the 
mathematical relationships of number. Brueckner and Grossnickle urge 
the use of both the social application of number and the mathematical 
phase. This theory is supported by Horn, who, in~ Teaching ,gL ,Arith-
metic, says that a well designed program of instruction in arithmetic is 
essential, and such a program should include not only provision for 
systematic and meaningful learning in the arithmetic class but also care-
ful attention to the mathematical needs and contribution of other areas.28 
Thus, the number experiences are not left to chance because the program 
is planned, systematic and sequential. The systematic and sequential 
relationships among numbers is emphasized as well as their ordinary 
everyday uses. 
"The major effects that this theory has had on teaching are that 
it has (1) increased the emphasis given to concept-building; (2) increased 
the use of concrete and semi-concrete materials; (3) stimulated the recog-
nition of the value of relationships in arithmetic; (4) stimulated attempts 
to teach the system of number rather than separate elements; and (5) em-
phasized having children see reasons for the work they do in arithmetic.•29 
The meaning theorists declare that meanings or understandings are 
not •rules" to be studied as such by children but rather are f ormulatee 
28. Horn, Ernest, "Arithmetic in the Elementary School Curriculum,"~ 
Teaching 2£. Arithmetic. Fiftieth Yearbook, Part II, National Society 
for the Study of Education. Chicago: University of Chicago Press, 
1951, 6-21. 
29. Spitzer, .21?• .£.!!i., 10. 
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a s  a  r e s u l t  o f  m e a n i n g f u l  l e a r n i n g ,  n o t  l e a r n e d  t h r o u g h  i m p o s e d  • m e m o r y  
e x e r c i s e s . •  U n d e r s t a n d i n g s  g r o w  s l o w l y  a n d  c o m e  a s  a  r e s u l t  o f  m a n y  
e x p e r i e n c e s .  
T h e  w r i t e r  e n d o r s e s  t h e  f o u r t h ,  o r  m e a n i n g ,  a p p r o a c h  a s  t h e  b a s i s  f o r  
G r a d e  O n e  n u m b e r  w o r k .  T h e  s o c i a l  a s  w e l l  a s  t h e  m a t h e m a t i c a l  p h a s e  o t  
n u m b e r  i s  s t r e s s e d  i n  t h e  p r o g r a m .  
12. 
Chapter II 
UNDERSTANDINGS AND MEANINGS TO BE TAUGHT IN GRADE I 
Children's first arithmetical ideas are relatively crude. As 
children have need f'or precision their ideas of' number and measure grad-
ually develop. Children develop these ideas best in real-life situations. 
A teacher may help children clarify and expand their ideas as well as en-
large their number concepts.1 She may aid by being cognizant of other 
opportunities which will stimulate children's interest in number. 
2 Opportunities to use number are unlimited. Mott has catagorized 
these opportunities under three topics: (1) those which may arise in the 
daily routine of school life; (2) those which pop up in unexpected moments 
and places; (3) those which are definitely incorporated in the teacher's 
plans for the group at its level or development. 
A desirable arithmetic program for Grade One should (1) capitalize 
and extend pre-school learnings, (2) provide a good balance ot learning 
experiences between the social and mathematical phases of arithmetic; 
and (3) provide learning experiences through mastery or the grouping 
1. California State Department of Education, ~ !Q the Teaching 9.l. 
,Arithmetic !a Kindergarten Jlll2 Grad.es Qm. Jlll2 Ilfi?• Sacramento, Cali-
fornia: California State Department or Education, XVIII, No. 8, 
(November, 1949), 4. 
2. Mott, S. M., "Letting Arithmetic Function in the Primary Grades.• 
Arithmetic, J.2ii:2. Supplementary Educational Monograph No. 70, Chicago: 
University or Chicago Press, 1949, 21-25. 
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i d e a  t h a t  w i l l  a i d  i n  t h e  d e v e l o p m e n t  o f  r e a d i n e s s  f o r  a d d i t i o n  a n d  s u b -
t r a c t i o n  f a c t s .  S i n c e  t h e  d e v e l o p m e n t  o f  b a s i c  n u m b e r  u n d e r s t a n d i n g s  i s  a  
l o n g  a n d  g r a d u a l  p r o c e s s ,  s o m e  o f  t h e  c o n c e r n s  o f  t h e  t e a c h e r  a s  s h e  g u i d e s  
c h i l d r e n  t h r o u g h  t h i s  p r o c e s s  a r e  g i v e n  c o n s i d e r a t i o n  i n  t h i s  s e c t i o n .  
A m o n g  t h e s e  a r e  h o w  c h i l d r e n  a r e  g u i d e d  i n  d i s c o v e r i n g  t h e  n u m b e r  s y s t e m ,  
h o w  e x p e r i m e n t a t i o n  r e s u l t s  i n  b u i l d i n g  b a s i c  u n d e r s t a n d i n g s ,  a n d  h o w  
c h i l d r e n  a r e  a i d e d  i n  l e a r n i n g  t h e  p r o c e s s e s .  
A  s u b j e c t  w h i c h  n e e d s  r e c o g n i t i o n  a n d  e m p l o y m e n t  i n  a  w e l l - r o u n d e d  
n u m b e r  p r o g r a m ,  i s  t h a t  o f  c o o p e r a t i v e  ( p u p i l - t e a c h e r )  p l a n n i n g .  T h e  
p r i m a r y  c l a s s r o o m  p r o v i d e s  m a n y  o p p o r t u n i t i e s  f o r  c o o p e r a t i v e  p l a n n i n g  
o f  l e a r n i n g  e x p e r i e n c e s .  T h e  r o l e  o f  t h e  t e a c h e r  a s  a  m a t u r e  m e m b e r  o f  
t h e  g r o u p  a i d s  i n  " h e l p i n g  t h e  c h i l d r e n  m a k e  b e t t e r  d e c i s i o n s ,  p r o -
v i d e s  l e a r n i n g  m a t e r i a l s  o f  a l l  k i n d s ,  d e v e l o p s  a  h e a l t h y  m e n t a l  a n d  
e m o t i o n a l  l e a r n i n g  s i t u a t i o n ,  a i d s  t h e  c h i l d r e n  i n  l e a r n i n g  t o  w o r k  
t o g e t h e r ,  s u g g e s t s  r i c h  a n d  r e w a r d i n g  l e a r n i n g  e x p e r i e n c e s ,  a n d  h e l p s  
i n d i v i d u a l s  a n d  g r o u p s  i n  e v a l u a t i n g  t h e i r  l e a r n i n g s . n 3  C o o p e r a t i v e  
p l a n n i n g  d o e s  n o t  m e a n  t h a t  t h e r e  s h o u l d  b e  n o  p r e - p l a n n i n g  b y  t h e  
t e a c h e r .  M o d e r n  c l a s s r o o m  p r a c t i c e  r e q u i r e s  t h e  t e a c h e r  t o  p l a n  t h e  
g o a l s  a n d  g e n e r a l  d i r e c t i o n  o f  l e a r n i n g  c a r e f u l l y ;  t o o ,  p r e - p l a n n i n g  
a l l o w s  t h e  t e a c h e r  t o  c o n t r i b u t e  t o  c l a s s r o o m  p l a n n i n g  m o r e  e f f e c t i v e -
l y .  H o w e v e r ,  p r e - p l a n n i n g  m u s t  n o t  b e  m i s t a k e n  f o r  d o i n g  t h e  t h i n k i n g  
3 .  A s s o c i a t i o n  f o r  S u p e r v i s i o n  a n d  C u r r i c u l u m  D e v e l o p m e n t ,  W h a t  ~ 
Research~ A b o u t  A r i t h m e t i c ?  W a s h i n g t o n ,  D . C . :  N a t i o n a l  E d u c a t i o n  
A s s o c i a t i o n ,  1 9 5 2 ,  7 .  
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for the children and imposing it on them during the class planning periais. 
RECOMME!NDED PROGRAM FOR GRADE omf 
1. Developing understanding or numbers 1 through 9 
To understand that each number in a series is one 
more than the number before it and one less than 
the one following it. 
2. Developing understanding of tens as a basis of the number system 
3. Developing understanding of lO's to 100 
2 tens (20), 3 tens (30), etc. 
4. Counting by l's to 100, using real-life situations as they arise 
5. Reading numbers to 10--beyond 10 as they are needed for e.g., pages 
in books, calendars, etc. 
6. Writing numbers to 10--beyond 10 as needed, e.g., numbering pages 
in booklets, making calendars, recording attendance. 
7. Telling time-hour, half hour 
S. Learning value of and identifying coins, penny, nickel, dime 
9. Solving orally simple story problems from situations in children's 
daily living 
10. Developing an adequate vocabulary far expressing the arithmetical 
ideas which the children use. All adequate first grade number 
vocabulary is shown on page fifteen. 
4. Adapted from: Brueckner, L. J. and F. E. Grossnickle, R2!! 12 ~ 
Arithmetic Meaningful. Philadelphia: John c. Winston Company, 1947; 
Clantield, Mary, Mastery Program in Arithmetic £s: Elementary Schools. 
Longview, Washington: Longview Public Schools, 1952; and Rosen-
quist, L. L., Young Children Learn 12 ~ Arithmetic. Boston: Ginn 
and Company, 1949. 
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A  F I R S T  G R A D E  N U M B E R  V O C A B U L A R Y  
a b o u t  
f l o c k  
e v e r - u n d e r  
a b o v e - b e l o w  
f o r  
p a i r  
a d d  
f r o m - - t o  
p a r t - w h o l e  
a g a i n  
f u l l - e m p t y  
q u i c k - s l o w  
a h e a d - b e h i n d  
g r o u p  
q u i c k l y - s l o w l y  
a l l - - n o n e  
h a l f  
r o u g h - s m o o t h  
a l t o g e t h e r  
h a l f w a y  
r o u n d  
a l w a y s  
h a r d - - s o . f  t  
r o w  
a m o u n t  
h e a v y - - l i g h t  
s a m e  
a n o t h e r  
h e i g h t  
s e v e r a l  
a n y - n o t  a n y  
h e r d  s i d e  
a r o u n d  
h e r e - t h e r e  
s i n g l e  
a s  • • •  a s  • • •  
h i g h - l o w  
s i z e  
a t  
h o t - c o l d  
s o o n  
b a c k - f r o n t  
h u r r y  s q u a r e  
b a c k w a r d - - f  o r w a r d  
i n - - o u t  
s t r a i g h t - - c m - v e d  
b e f  o r e - a f ' t e r  
i n s i d e - o u t s i d e  t a k e  a w a y  
b e g i n - e n d  
int~out o f  
t a l l - - s h o r t  
b e h i n d  
j u s t  
t h a n  
b e s i d e  
l a r g e - s m a l l  t h i c k - t h i n  
b e t w e e n  l e f t - r i g h t  
t h i s - t h a t  
b i g - l i t t l e  
l e n g t h  t i m e  
b o t h  l o n g - s h o r t  
t i n y - h u g e  
b o t t o m - t o p  l o u d - - s o f t  
t o g e t h e r  
b y  
m a n y - f e w  
t o o  
c e n t e r  m e a s u r e  
t r i a n g l e  
c i r c l e  
m i d d l e  
t w i c e  
c l o c k w i s e  
m o r e - l e s s  t w i n  
c l o s e - f ' a r  m o s t - l e a s t  
u p p e r - l o w e r  
c o m p a r e  
m u c h  
w a i t  
c o r n e r  
n e a r - t a r  
w a r m - c o o l  
c r o w d  
n e v e r  w e i g h  
c o u p l d  
n e w - o l d  w e i g h t  
d e e p - s h a l l o v  
n o  w h e n  
d i s t a n c e  
n o i s y - q u i e t  w h e r e  
d o u b l e  
n o n e - s o m e  w h i l e  
d o w n - u p  
n o r t h - s o u t h  
w i d e - n a r r o w  
e a c h  
n o t h i n g - s o m e t h i n g  
w i d t h  
e a s t - w e s t  
n o w - t h e n  w i t h  
e n o u g h  
o f f  
y o u n g - o l d  
e v e n - u n e v e n  
o n  
v e r y  
e v e r y  
o n c e  
. f ' a s t - - s l o w  
n a t  o t h e r  
o n l y  
. f i r s t -
- - n e x t  - l a s t  
C a l i . f ' o r n i a  S t a t e  D e p a r t m e n t  o f  E d u c a t i o n ,  G u i d e  ~ ~ T e a c h i n g  9 l  j r i t h -
~ ~ K i n d e r g a r t e n  a n d  G r a d e s  O m ,  J m 9 :  l l i : 2 •  S a c r a m e n t o ,  C a l i f o r n i a :  
C a l i f o r n i a  S t a t e  D e p a r t m e n t  o f  Edu~r,;:on, 1 9 4 9 ,  7 o  
L.J.~tJrY 
1 - .  '-'"'~ :  _ _  ' :  . .  : , . , ,  f'o1!"~" 
\ .  f 2 ' r  ,  ·  ·  ·  . .  - .  . . . . . .  ~ J ' . - " - ' o " ' - "  
1.6. 
NUMBER READINESS 
In the past there has been much discussion and some research on 
what constitutes readiness for learning arithmetic and how such readi-
ness should be measured. There is common agreement among authorities 
that this readiness is not a general readiness but a readiness for 
specific problems in arithmetic. Each problem requires specific prepar-
ation.5 Woody sllilllllarizes this point of view in his definition of 
educational readiness as n ••• the preparation which the teacher con-
sciously makes in getting the child ready to learn the things to 
be taught.•6 Readiness, then, is a continuing process of becoming 
more ready to learn. This kind of a developmental process is the 
teacher's responsibility which only begins with an appraisal of the 
individual and group readiness for instruction in any particular 
phase. Swenson says, 
What a child or a group of children should be taught at 
a:ay particular time is not so much a matter of teaching 
a certain piece of subject matter when the children are 
a certain age or in a certain grade. It is much more 
the matter of planning subject matter and teaching method 
so that the learning experience follows naturally upon 
preceding learning experiences and results. Arithmetic 
is a systematic.area of knowledge with very clear lines 
of sequential development.? 
5. Rosenquist, L. L., Young Children ~ :t2 Use Arithmetic 1 Boston: 
Ginn and Compa:ay, 1949, 97. 
6. Woody, Clifford, "A General Educator Looks at Arithmetic Readi-
ness.• The Mathematics Teacher, 30: 314-321, (November, 1937.) 
7. Swenson, Esther L., n Ari thmetie for Preschool and Primary-Grade 
Children." The· Teaching of Arithmetic. Fiftieth Yearbook, Part 
II, NationalToc!ety for llie StUdy of Education. Chicago: Uni-
versity of Chicago Press, 1951, 60. 
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R e a d i n e s s  i s  n o t  a n  • e i t h e r - o r •  s t a t e  n o r  i s  i t  s o m e t h i n g  w i t h  w h i c h  
t h e  p r i m a r y  g r a d e  t e a c h e r  a l o n e  n e e d s  t o  b e  c o n c e r n e d .  S w e n s o n  d i s c u s s e s  
t h e  f i r s t  p r e m i s e  b y  saying~ 
O n l y  t o  t h e  u n i n i t i a t e d  c a n  r e a d i n e s s  a p p e a r  t o  b e  a  s i m p l e  
m a t t e r  o f  r e a c h i n g  s o m e  m y t h i c a l ,  m a g i c a l  p o i n t  p r e c e d i n g  w h i c h  
t h e  l e a r n e r  i s  c l e a r l y  n o t  r e a d y  a n d  f o l l o w i n g  w h i c h  h e  i s  
c l e a r l y  a n d  u n e q u i v o c a l l y  r e a d y  t o  l e a r n .  O n l y  b y  t h e  p s y c h o -
l o g i c a l l y  n a i v e  i s  r e a d i n e s s  c o n c e i v e d  a s  b e i n g  a  b o u n d a r y  l i n e  
a c r o s s  w h i c h  t h e  l e a r n e r  s t e p s  a t  a  c l e a r l y  d e f i n e d  t i m e  f r o m  
' U n r e a d i n e s s  L a n d '  t o  ' R e a d i n e s s  L a n d .  
1  
T h e  a t t a i n m e n t  o f  
r e a d i n e s s  i s  a  c o n t i n u i n g  p r o c e s s  o f  b e c o m i n g  m o r e  r e a d y  t h a n  
o n e  w a s  p r e v i o u s l y .  A d u l t s  w i l l  u n d e r s t a n d  t h e  l e a r n i n g  o f  
c h i l d r e n  m u c h  b e t t e r  i f  t h e y  w i l l  t h i n k  i n  t e r m s  o f  t h e i r  b e i n g  
m o r e  r e a d y  o r  l e s s  r e a d y  r a t h e r  t h a n  r e a d y  o r  u n r e a d y . 8  
C O U N T I N G  
" C o u n t i n g  i n  i t s  s i m p l e s t  f o r m  i s  m e r e  r o t e  c o u n t i n g ,  b u t  c o u n t i n g  
m a y  b e  s o  d e v e l o p e d  a s  t o  i n c l u d e  g r o u p i n g .  T h e r e  a r e  s i x  s t a g e s  i n  t h e  
c o m p l e t e  p r o c e s s  o f  c o u n t i n g :  r o t e  c o u n t i n g ,  e n u m e r a t i o n ,  i d e n t i f i c a t i o n ,  
r e p r o d u c t i o n ,  c o m p a r i s o n ,  a n d  g r o u p i n g . n 9  
O f t e n  c o u n t i n g  r e e e i v e s  l i t t l e  e m p h a s i s  i n  a r i t h m e t i c a l  i n s t r u c t i o n .  
O n e  r e a s o n  m a y  b e  t h a t  f e w  t e a c h e r s  r e c o g n i z e  i t s  i m p o r t a n c e  a n d  t h e  
r e a s o n s  w h y  i t  i s  i m p o r t a n t .  M a t e r i a l s  p r o v i d e d  t e a c h e r s  h a v e  t r e a t e d  
c o u n t i n g  o n l y  l i g h t l y  o r  h a v e  a d v o c a t e d  c o u n t i n g  t o  f i n d  h o w  : m a r z y - .
1 0  
C o u n t i n g  i s  " t h e "  f u n d a m e n t a l  p r o c e s s .  S p i t z e r  c o n s i d e r s  c o u n t i n g  
t o  f i n d  t h e  a n s w e r  t h e  f o u n d a t i o n  o f  a l l  m e t h o d s  o f  s o l u t i o n .  P r o b l e m s  
8 .  S w e n s o n ,  . 5 m •  c i t . ,  5 4 - 5 5 .  
9 .  B r u e c k n e r ,  L .  J  . ,  a n d  G r o s s n i c k l e ,  F .  E . ,  R 9 l i  1 Q  ~ A r i t h m e t i c  
M e a n i n g f u l .  P h i l a d e l p h i a :  J o h n  C .  W i n s t o n  C o . m p a . n y ,  1 9 4 7 ,  1 7 0 .  
1 0 .  S p i t z e r ,  H e r b e r t  F . ,  T h e  T e a c h i n g  o f  . A r i t h m e t i c .  B o s t o n :  H o u g h t o n  
M i f f l i n  C o m p a . n y ,  1 9 4 8 ,  6 7 .  
used in introducing fundamental processes can be solved by counting. 
"The child who can count is thus assured of having at least one sol~ 
ti nll on. 
Rote counting. Rote counting is the repeating of number names without 
meaning. Children may repeat the number names in nursery rhymes or in 
other verbal activities but they seldom know the mathematical meaning 
of the numbers.12 
Rhymes such as the ones below are often used: 
One for the money, 
Two for the show, 
Three to make ready, 
Four to go. 
One, Two, three, four, five; 
I caught a hare alive 
Six, seven, eight, nine, ten; 
I let him go again. 
One, two; buckle my shoe • 
Three, four; shut the door. 
Five, six; pick up sticks. 
Seven, eight; lay them straight. 
Nine, ten; a big, rat hen. 
One little, two little, three little Indians, 
Four little, five little, six little Indians, 
Seven little, eight little, nine little Indians, 
Ten little Indian boys. 
18. 
The rhyme has little value beyond acquainting the children with the 
ntnnber names and aiding in the memorization or these number names in 
their proper order. Children enjoy rhymes and repeating number names 
11. Spitzer, .!212• ~., 75. 
12. Brueckner and Grossnickle, .!2J2 • ...£.ll., 170. 
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a f t e r  a d u l t s .  R o t e  c o u n t i n g  i s  a n  e a r l y  s i g n i f i c a n t  e x p e r i e n c e  w h i c h  
e v e r y  c h i l d  n e e d s  t o  p r a c t i c e .  I t  i s  a  n e c e s s a r y  b e g i n n i n g ;  c h i l d r e n  d o  
n e e d  t o  k n o w  t h e  n a m e s  o f  n u m b e r s  w i t h  w h i c h  t h e y  w i l l  d e a l  i n  a r i t h m e t i c a l  
s i t u a t i o n s .
1 3  
T h e s e  a c t i v i t i e s  w i l l  g i v e  c h i l d r e n  a n  o p p o r t u n i t y  t o  h a v e  c o u n t i n g  
.  1 4  
e x p e r i e n c e s :  
1 .  C o u n t i n g  c h a i r s  f o r  t h e  r e a d i n g  c l a s s  
2 .  P a s s i n g  o u t  m a t e r i a l s ,  a s  b o o k s ,  p e n c i l s  a n d  p a p e r ,  f o r  
a  g i v e n  g r o u p  t o  u s e  
3 .  C o u n t i n g  t h e  e m p t y  s e a t s  t o  s e e  h o w  m a n y  c h i l d r e n  a r e  a b s e n t  
4 .  C o u n t i n g  b a l l s  a n d  o t h e r  p l a y  e q u i p m e n t  
5 .  P l a y i n g  w i t h  b l o c k s  
6 .  E n g a g i n g  i n  o t h e r  e x p e r i e n c e s  s u c h  a s  d r a m a t i c  p l a y ,  w a l k s ,  
g a r d e n i n g ,  c o o k i n g ,  e x p e r i m e n t i n g .  
B e l o w  i s  a n  i l l u s t r a t i v e  l e s s o n  i n  c o u n t i n g  a d a p t e d  f r o m  S p i t z e r
1
s  b o o k ,  
T h e  T e a c h i n g  . 2 !  A r i t h m e t i c .  
T o  b e g i n  t h i s  l e s s o n  t h e  t e a c h e r  m a y  s a y :  n s u s a n  t e l l s  m e  
t h a t  s h e  h a s  e i g h t  d o l l s .  I  w o n d e r  h o w  s h e  k n o w s  s h e  h a s  
t h a t  m a n y  d o l l s . "  E i t h e r  s o m e  c h i l d  o r  t h e  t e a c h e r  w i l l  
e v e n t u a l l y  s u g g e s t  t h a t  S u s a n  c a n  f i n d  o u t  h o w  m a n y  s h e  
h a s  b y  c o u n t i n g .  " H o w  d o  y o u  c o u n t ?  C a n  a n y o n e  s h o w  m e ? "  
t h e  t e a c h e r  m a y  a s k .  I f  n o  c h i l d  t e l l s  h o w ,  t h e  t e a c h e r  
s a y s ,  " I  c o u n t  t h i s  w a y :  o n e ,  t w o ,  t h r e e ,  f o u r ,  f i v e ,  s i x ,  
s e v e n ,  e i g h t . "  S h e  t o u c h e s  f i n g e r s  a s  s h e  s a y s  t h e  n u m b e r  
n a m e s .  n L e t • s  a l l  c o u n t  f i n g e r s .  T o u c h  a  d i f f e r e n t  f i n g e r  
e a c h  t i m e  y o u  s a y  a  n u m b e r  w o r d .  C o u n t  w i t h  m e . "  T h e  
t e a c h e r  t h e n  t o u c h e s  t h e  f i n g e r s  o n  o n e  h a n d  w i t h  t h e  i n d e x  
f i n g e r  o f  t h e  o t h e r ,  s a y i n g  o n e ,  t w o ,  t h r e e ,  f o u r ,  f i v e ,  a s  
s h e  d o e s  s o .  S h e  d o e s  t h e  s a m e  w i t h  t h e  o t h e r  h a n d  b e g i n -
n i n g  w i t h  t h e  n u . m b e r  ; s i x .  . A f t e r  s e v e r a l  t r i e s  a t  t h i s ,  t h e  
t e a c h e r  r e m a r k s :  " T h e  l a s t  n u m b e r  n a m e  t h a t  y o u  u s e  t e l l s  
y o u  h o w  m a n y  f i n g e r s  y o u  h a v e  t o u c h e d .  L e t ' s  t r y  i t  a g a i n  
t o  s e e  i f  t h a t ' s  t r u e . "  T e a c h e r  a n d  c h i l d r e n  t h e n  t o u c h  
f i n g e r s ,  s t o p p i n g  a t  t h r e e .  T h e  t e a c h e r  a s k s  s o m e o n e  w h a t  
n u m b e r  n a m e  w a s  u s e d  w h e n  t h e  l a s t  f i n g e r  w a s  t o u c h e d ;  t h e n  
a s k s  h o w  m a n y  f i n g e r s  w e r e  t o u c h e d .  
1 3 .  S w e n s o n ,  . 2 1 2 •  c i t . ,  6 1 .  
1 4 .  W h e a t ,  H .  G . ,  H 2 l : £  ~ T e a c h  ! r i t h m e t i c .  E v a n s t o n ,  I l l i n o i s :  R o w ,  
P e t e r s o n  a n d  C o m p a n y ,  1 9 5 1 ,  2 6 .  
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Enumeration. Enumeration means counting to find the number of things in 
a group. The simplest way to find the number is to touch each object as 
it is counted, which establishes a one-to-one relationship between the 
number name and the object.15 Here the number names themselves are the 
basic means of discriminating the objects in a group. As a child 
touches the object, points to it, or nods his head toward it, he applies 
the appropriate number name in its proper place in the series of names: 
one to the first object, two to the second object, etc.; in this way his 
attention is centere4 on the object he is counting.16 
During his earliest experiences with counting the pupil should pick 
up an abject from a group and set it aside as he says, "One". Then he 
should pick up another object and set it aside as he says, "Two". In a 
similar manner he proceeds to move the blocks one by one as he says the 
number names in their proper sequence.17 
•children should recall and associate the various number names with 
experiences in their daily lives. 
1. Each of us has one head. 
2. Each of us has two feet, two ears, two hands. 
3. A bicycle or a scooter has two wheels. 
4. A clock has two hands. 
5. A tricycle has three wheels. 
6. An airplane has three wheels. 
7. A wagon or a car has four wheels. 
8. Some candy bars cost five cents. l8 
9. We have ten fingers and ten toes. n 
15. Brueckner and Grossnickle, 2£• gg., 171. 
16. Wheat, _sm, ,ill., 24. 
17. Ibid., 24. 
18. !£!g., 31. 
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T h i s  i s  a n  i l l u s t r a t i v e  l e s s o n  i n  e n u m e r a t i o n  a d a p t e d  f r o m  W b e a t :
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T h e  t e a c h e r  w h i s p e r s  t o  a  c h i l d ,  " R a i s e  y o u r  a r m  f i v e  
t i m e s . "  T h e n  t o  t h e  o t h e r  c h i l d r e n  h e  s a y s ,  " W a t c h  J a c k  
a n d  t e l l  m e  h o w  m a n y  t i m e s  h e  r a i s e s  h i s  a r m . "  T h e  
c h i l d r e n  o b s e r v e  a n d  t e l l  t h e  n u m b e r  o f  t i m e s  t h a t  ~ack 
p e r f o r m s  t h e  p r e s c r i b e d  a c t .  
A f t e r  c o n s i d e r a b l e  e x p e r i e n c e  w i t h  t h i s  t y p e  o f  a c t i v i t y ,  t h e  p u p i l  
m a y  b e  a b l e  t o  g o  t h r o u g h  a  g r o u p  o f  o b j e c t s  q u i t e  a c c u r a t e l y  b y  p o i n t -
i n g  t o  e a c h  o b j e c t  o n e  b y  o n e ,  a n d  f i n a l l y  h e  w i l l  a p p l y  t h e  p r o p e r  
n u m b e r  n a m e  a s  h e  l o o k s  a t  e a c h  o b j e c t .  W h e n  t h e  p u p i l  d o e s  t h i s  w i t h  
e a s e  h e  h a s  l e a r n e d  t o  c o u n t  o r  h a s  p r o g r e s s e d  t o  t h e  t h i r d  s t a g e  o f  
c o u n t i n g ,  t h a t  o f  i d e n t i f i c a t i o n .  
I d e n t i f i c a t i o n .  I d e n t i f i c a t i o n  m e a n s  t h e  p u p i l  i d e n t i f i e s  t h e  n u m b e r  
o f  o f j e e t s  i n  a  g r o u p .  A n  a c t i v i t y  w h i c h  b e s t  i l l u s t r a t e s  t h i s  i s  g i v i n g  
t h e  c h i l d r e n  m o r e  t h a n  o n e  g r o u p  o f  o b j e c t s  a n d  h a v i n g  t h e  c h i l d  c h o o s e  
t h e  g r o u p  w h i c h  h a s  f o u r  i n  i t ,  o r  f i v e ,  o r  t e n .  
F o r  e x a m p l e ,  p i c t u r e d  i s  a  g r o u p  o f  blocks:~ r = = J  ~ ~ c = J . .  
I d e n t i f i c a t i o n  a n s w e r s  t h e  q u e s t i o n ,  " I n  w h i c h  g r o u p  a r e  t h e r e  f i v e  
b l o c k s ? "  W h e n  t h e  p u p i l  n a m e s  t h e  n u m b e r  o f  b l a c k  b l o c k s  i n  t h e  g r o u p ,  
h e  i d e n t i f i e s  t h e  n u m b e r s .
2 0  
T h e s e  a r e  i l l u s t r a t i o n s  o f  t h e  t y p e  o f  a c t i v i t y  c h i l d r e n  a t  t h i s  
l e v e l  o f  c o u n t i n g  m a y  b e  e x p e c t e d  t o  d o  i n  a  g r o u p  s i t u a t i o n :  
1 9 .  I b i d . ,  3 0 .  
2 0 .  B r u e c k n e r  a n d  G r o s s n i c k l e ,  . Q J 2 •  , i l l . ,  1 7 1 .  
1. Find the group that shows five girls: 
2. Which box has 6 monkeys in it: 
Reproduction. Reproduction is the selection or a certain number or 
21 
objects .from a group. In order to reproduce a number, the child must 
understand the quantity the symbol represents. 
Look at Dick's rabbits. How many rabbits has he? 
Dick wants to give each rabbit a carrot. 
~~aJ;J;rab/J 4 t 
21. Brueckner and Grossnickle, .QI?. cit. , 171. 
2 3 .  
T h i s  t y p e  o f  e x e r c i s e  i s  e x c e l l e n t  f o r  c h a l k b o a r d  o r  f l a n n e l b o a r d  
t y p e  o f  a c t i v i t y ;  t h e  p u p i l s  e n j o y  t h e  m a n i p u l a t i o n  a n d  l a t e r  w i l l  m a k e  
u p  t h e i r  o w n  n u m b e r  s t o r i e s .  W h i l e  w o r k i n g  w i t h  m a t e r i a l s  s u c h  a s  k i n d e r -
g a r t e n  s t i c k s  t h e  c h i l d ,  i n  r e p r o d u c i n g ,  n u m b e r ,  g a i n s  u n d e r s t a n d i n g  i n  
q u a n t i t y ;  h e  l e a r n s  w h a t  m a k e s  a  n u m b e r .  
C o m p a r i s o n .  " C o m p a r i s o n  a n s w e r s  t h e  q u e s t i o n  o f  t h e  t y p e ,  " O f  w h i c h  
2 2  
k i n d  • • •  a r e  t h e r e  m o r e ?  ( o r  l e s s )  H o w  m a n y  m o r e ? "  
C \  ~ C \  
~~ 
a  C T J  G J  e v  
F o r  f i r s t  g r o u p  a n d  l a t e r  i n d i v i d u a l  p r a c t i c e ,  t h i s  t y p e  o f  w o r k  
s h o w s  h o w  c o m p a r i s o n  m a y  b e  t a u g h t  w i t h  c o n c r e t e  o b j e c t s .  C o o p e r a t i v e  
w o r k  w i t h  a  c h a r t  s u c h  a s  t h i s  d e m a n d s  t h a t  t h e  c h i l d  d e t e r m i n e  w h e t h e r  
t h e r e  a r e  m o r e  b a l l o o n s  o r  b a l l s ;  h e  m u s t  c o m p a r e  t h e  n u m b e r s  i n  e a c h  
s q u a r e .  
W h e n  t h e  p u p i l  c o u n t s  a n d  n a m e s  t h e  n u m b e r  o f  p e n c i l s  i n  a  g r o u p ,  
h e  i d e n t i f i e s  t h e  n u m b e r .  W h e n  a  p u p i l  u s e s  c o u n t i n g  t o  b r i n g  
f i v e  p e n c i l s  f r o m  a  b o x  o r  t o  g e t  a  s p e c i f i e d  n u m b e r  f r o m  a  
l a r g e r  g r o u p ,  h e  s e l e c t s  t h e  n u m b e r .  W h e n  h e  d r a w s  f i v e  a p p l e s  
o n  t h e  b o a r d  o r  m a k e s  f i v e  m a r k s  t o  s h o w  h o w  m a n y  a p p l e s  h e  h a s ,  
2 2 .  n g . ,  1 7 1 .  
he reproduces that number. Exercises which involve the 
identification, selection, and reproduction of groups of 
given sizes ma;y be given orally or in mimeographed form 
at this time.2.3 
24. 
Grouping. Grouping is the final stage of counting. "Children who have 
had many experiences with counting begin to recognize small groups 
without counting them. A child may see a group of two, three, or four 
within a larger group • He starts counting with the group and continues 
counting by ones to find the total. For instance, he says J, 4, 5, 6 
in counting a group of six objects. He may recognize two or more groups 
within a larger group and not count by ones at all. For instance he may 
think 'three and two' to get a total of five objects.1124 
So that children may learn more about groups, some instruction in 
the grouping of objects according to arrangement patterns should be 
given. Wheat25 suggests using configuration patterns as a means of 
review o The teacher may introduce the pupils to the various arrange-
ments or patterns the objects in a group may take. A few of the 
·children may not recognize certain arrangements but this is not all-
important since these patterns are merely a means, hot an end. The 
pupils in working with configuration patterns should think of these 
arrangement exercises as, ".Arranging Objects to Show How Many." 
It is suggested that this work begin with the possible arrange-
2J. Wheat, .QI2• ill•, 32. 
24. California State Department of Education, .QI2• ill•, 22. 
25. Wheat, .QI2• .2.!!•, JJ. 
2 5  •  
•  m e n t s  f o r  t h e  f i g u r e  t w o .  I t  c a n  b e  s h o w n  t h i s  w a y :  •  
a n d  t h i s  w a y :  •  •  
T h e  p u p i l s  w i l l  t h e n  b e  r e a d y  f o r  o t h e r  
g r o u p s ,  t h r e e ,  f o u r ,  f i v e  a n d  s o  o n .  
W h e a t
2
6  u s e s  f i v e  f o r  t h i s  i l l u s t r a t i v e  l e s s o n :  
• L e t  u s  m a k e  p i c t u r e s  o f  f i v e , "  s a y s  t h e  t e a c h e r  a s  s h e  m a k e s  
f i v e  c i r c l e s  o n  t h e  b o a r d ,  
• •  
a n d  a d d s ,  " T h i s  i s  o n e  w a y  t o  a r r a n g e  f i v e . "  T h e n  s h e  d i r e c t s  
t h e  p u p i l s  t o  p l a c e  b u t t o n s  o n  a  c a r d  t o  s h o w  o t h e r  p a t t e r n s  
o f  f i v e ,  a s s i s t i n g  a  f e w  u n t i l  t h e y  c a n  p r o c e e d  w i t h  c o n f i d e n c e .  
F i n a l l y  t h e  p u p i l s  e x h i b i t  t h e i r  a r r a n g e m e n t s :  
•  
• • •  
•  
•  •  
•  •  
•  
•  • •  
•  •  
•  •  
•  
•  •  
P r a c t i c e  i n  m a k i n g  v a r i o u s  n u m b e r  p a t t e r n s  o r  v a r i o u s  a r r a n g e m e n t s  
o f  o b j e c t s  i n  a  g r o u p  i s  p r a c t i c e  i n  t h e  s t u d y  o f  g r o u p s ,  f o r  
t h e  p u p i l  m u s t  c o u n t  a n d  c h e c k  a s  h e  w o r k s  o u t  a n  a r r a n g e m e n t ,  
a n d  h e  s h o u l d  c o u n t  a n d  c h e c k  w h e n  h e  h a s  c o m p l e t e d  i t .  I n  t h e  
b e g i n n i n g  c h i l d r e n  m a y  h a v e  t o  r e s o r t  t o  c o u n t i n g  t o  f i n d  h o w  
m a n y  t h e r e  a r e  i n  a  g r o u p ,  b u t  g r a d u a l l y  t h r o u g h  s u c h  p r a c t i c e  
i n  g r o u p  r e c o g n i t i o n ,  m o s t  p u p i l s  i n  t h e  f i r s t  g r a d e  s h o u l d  b e  
a b l e  t o  r e c o g n i z e  a t  a  g l a n c e  a n d  w i t h o u t  c o u n t i n g  g r o u p s  a s  
2 7  
l a r g e  a s  f i v e  w h e n  a r r a n g e d  i n  o n e  o r  m o r e  o f  t h e  c o m m o n  p a t t e r n s .  
S i n c e  c o u n t i n g  i s  b a s i c  t o  a d v a n c e d  n u m e r i c a l  c o n c e p t s  t h e  r e s u l t s  
2 6 .  W h e a t ,  . 2 2 •  c i t . ,  3 4 .  
2 7 .  W h e a t ,  . 2 2 •  c i t . ,  3 4 .  
26. 
ot counting are pertinent. Through their daily experiences the children 
have developed understandings of numbers through 10. They have studied 
individual numbers and numbers as a group. Their concepts concerning 
groupings has gradually developed to a point where they are ready tor 
the generalization: "We count to f'ind how many there are. We say 
number names to tell how maey there are. \le write figures to show how 
many there are.1128 Pupils receive pleasure and excitement from being 
able to know how many there are by counting ~ 
Through the exercise or counting, the pupils have begun 
to learn to rely upon themselves for the answers they seek. 
The teacher has never said, "See, I have six blocks." The 
teacher has always asked, "How many blocks do I have?" Each 
pupil has counted and found the answer for himself. No one 
has told him. The answer when he has found it has been his 
answer. 
Through the exercise of counting, the pupils have started 
on the road of learning arithmetic: (1) They have developed 
and clarified their number ideas to ten. (2) They have learned 
a method of study and through its use to rely upon their own efforts 
tor the knowledge they seek. They have at least made a begin-
ning. They are ready to move ahead to new studies. Through 
the study of groups by counting them and by comparing them, the 
pupils in the space of half a year become familiar with groups. 
They are now able to use their arithmetic to meet the social 
and personal demands imposed upon them by the world of num-
bers in which they live. They have a method of answering the 
question, "How many?" and they can use with ease, ability, and 
confidence this newly acquired method to meet their immediate 
needs. To them and for them arithmetic becomes functional, 
something they can and9wi11 use in their daily activities both in and out of school.2 
Aside from the sequence or introduction of ideas, there is much over-
28. Ibid., 35-.36. 
29. .!l;?!g., 47. 
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l a p p i n g  i n  t h e  d e v e l o p m e n t  o r  t h e s e  p h a s e s  o f  c o u n t i n g .  O n e  t o p i c  i s  
n o t  c o m p l e t e d  b e f o r e  a n o t h e r  i s  b e g u n .  R o t e  c o u n t i n g  i s  n o t  c o m p l e t e d  
b e f o r e  e n u m e r a t i o n  a n d  i d e n t i f i c a t i o n  a r e  b e g u n .  A  c h i l d  m a y  f i r s t  
c o u n t  t o  1 0  b y  r o t e ,  n e x t  c o u n t  1 0  o r  . f e w e r  o b j e c t s  i n  o r d e r  t o  d e s i g -
n a t e  w h i c h  o n e  o r  h o w  m a n y  i n  a l l  a n d  l a t e r  e x t e n d  h i s  c o u n t i n g  t o  
l a r g e r  n u m b e r s .  E a c h  o f  t h e  e a r l i e r  c o n c e p t s  i s  c o n t i n u o u s l y  e x p a n d -
e d  a n d  e x t e n d e d  a l o n g  w i t h  a n d  i n  r e l a t i o n  t o  t h e  i d e a s  w h i c h  a r e  
i n t r o d u c e d  l a t e r .  O f t e n  s e v e r a l  i d e a s  a r e  s o  i n s e p a r a b l e  i f  a  n u m b e r  
e x p e r i e n c e  i s  t o  b e  s a t i s f a c t o r i l y  u n d e r s t o o d  b y  t h e  l e a r n e r .  T h e  s a m e  
t y p e  o f  i n t e r r e l a t i o n s h i p  a p p l i e s  t o  n u m b e r  p r o c e s s e s ,  a m o n g  t h e m s e l v e s  
3 0  
a n d  i n  r e l a t i o n  t o  n u m b e r  m e a n i n g s .  
G I V I N G  M E A N I N G  T O  T H E  N U M B E R S  F R O M  O N E  T O  T E N  
" A  p u p i l  m a y  b e  a b l e  t o  d o  r o t e  c o u n t i n g  a n d  y e t  h a v e  n o  m e a n i n g  o f  
3 1  
t h e  n u m b e r s . •  B y  s h o w i n g  t h e s e  n u m b e r s  i n  m a n y  d i f f e r e n t  w a y s  t h e  
p u p i l  l e a r n s  t h e  m e a n i n g  o f  e a c h  n u m b e r .  O n e  w a y  t o  a i d  c h i l d r e n  i n  
l e a r n i n g  t h e s e  c o n c e p t s  i s  b y  u s e  o f  c h a r t s  a n d  p o s t e r s .  
A  b a s i c  c h a r t  r e c o n n n e n d e d  b y  B r u e c k n e r  a n d  G r o s s n i c k l e  i n  H o w  , l 2  
l : W 5 !  . A r i t h m e t i c  M e a n i n g f u l .
3 2
c o n s i s t s  o r  t e n  s h e e t s  p a s t e d  o n  a  l a r g e  
s h e e t  o f  n e w s p r i n t .  E a c h  s h e e t ,  a b o u t s •  x  1 0 " ,  c o n t a i n s  t h e  n a m e  o f  
a  s i n g l e  n u m b e r  f r o m  1  t o  1 0 ,  a  p i c t u r e  s h o w i n g  ~e v a l u e  o f  t h e  n u m -
b e r ,  a n d  f i g u r e .  C h a r t  I ,  o n  p a g e  2 8 ,  i s  a  s a m p l e  s h e e t  o f  t h i s  b a s i c  
c h a r t .  T h e  s h e e t  m a y  b e  p a s t e d  o n  t h e  c h a r t  a s  t h e  c o n e e p t  i s  d e v e l o p e d  
J O .  S w e n s o n ,  2 2 •  i l l • ,  6 4 .  
3 1 .  B r u e c k n e r  a n d  G r o s s n i c k l e ,  2 2 •  i l l · ,  1 7 2 .  
3 2 .  1 ! 2 ! S · ,  1 7 3 .  
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*Adapted f'rom Brueckner and Grossnickle, !!2!! !2 ~ .£ithmetic Meaningful. 
Philadelphia: John c. Winston, 1947, 173. 
i n  c l a s s .  T h e  p i c t u r e s  m a y  b e  d r a w n  b y  t h e  t e a c h e r  o r  c u t  f r o m  m a g a -
z i n e s .  
S u p p l e m e n t a l  c h a r t s  a r e  r e c o m m e n d e d  t o  a c c o m p a n y  t h e  p r e c e d i n g  
c h a r t .  T h e  f i r s t  i n  t h i s  s e r i e s ,  a b o u t  2 4 "  x  3 6 " ,  s h o w s  t h e  n u m b e r s  
f r o m  1  t o  1 0  i n  v e r t i c a l  p o s i t i o n  w i t h  t h e  n u m b e r s  w r i t t e n  o n  t h e  
2 9 . ;  
l e f t - h a n d  s i d e ,  c o r r e s p o n d i n g  n a m e s  i n  t h e  c e n t e r  a n d  t h e  p i c t u r e s  o f  
o b j e c t s  t o  s h o w  t h e  v a l u e  o f  t h e  n u m b e r s  o n  t h e  r i g h t .
3 3  
T h i s  c h a r t  
i s  i l l u s t r a t e d  o n  p a g e  t h i r t y .  
T h e  s e c o n d  c h a r t  i n  t h i s  s e r i e s  s h o w s  t h e  f i g u r e s  f r o m  1  t o  1 0  
a r r a n g e d  h o r i z o n t a l l y  w i t h  s e m i - c o n c r e t e  m a t e r i a l s ,  s u c h  a s  c i r c l e s ,  
t r i a n g l e s ,  s q u a r e s ,  s t a r s  a n d  o t h e r  g e o m e t r i c  f o r m s  p l a c e d  a b o v e  t h e  
n u m b e r  n a m e .  A n  e x a m p l e  o f  t h i s  i s  i l l u s t r a t i v e  c h a r t  n u m b e r  I I I .  
" I f  d i f f e r e n t  c o l o r s  a r e  u s e d  f o r  e a c h  r o w  o f  d e s i g n s  t h e  g e o m e t r i c  
f i g u r e s  w i l l  s t a n d  o u t  m o r e  e f f e c t i v e l y  t h a n  i f  o n e  c o l o r  i s  u s e d . n
3
4  
. A n o t h e r  c h a r t ,  t h e  t h i r d ,  m o d e l e d  a f t e r  t h e  p r e c e d i n g  c h a r t  i s  
s u g g e s t e d  f o r  f a m i l i a r i z i n g  c h i l d r e n  w i t h  n u m b e r  i n  v a r i o u s  p a t t e r n s ;  
3 5  
i t  i s  c o m p o s e d  o f  s e m i - c o n c r e t e  m a t e r i a l s  i n  v e r t i c a l  a r r a n g e m e n t .  
T h i s  c h a r t  i s  p i c t u r e d  o n  p a g e  t h i r t y - t w o .  
T h e  f o u r t h  s u p p l e m e n t a l  c h a r t  i s  u s e d  i n  t h e  t e a c h i n g  o f  g r o u p i n g  
a n d  i d e n t i f y i n g  t h e  n u m b e r s  b y  g r o u p i n g .  H e r e  t h e  f i g u r e  i s  o n  t h e  l e f t ,  
3 3 .  ~., 1 7 3 .  
3 4 .  I b i d . '  1 7 3 .  
3 5 .  . r e g . '  1 7 4 .  
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two 
three 
four 
five 
• 51)( 
seven 
eight 
• nine 
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*Adapted from Brueckner and Grossnickle' ~ • ill•, 173 • 
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6 six • • II . - . 
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9 nine ,'.'•'•'• 
*Adapted from Brueckner and Grossnickle, 21?• ,ill., 174. 
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CHARTS VI - VII - VIII* 
*Adapted from Brueckner and Grossnickle, .2£• illo, 1740 
t h e  n u m b e r  n a m e  i n  t h e  c e n t e r ,  a n d  t h e  c o n f i g u r a t i o n  p a t t e r n  o n  t h e  
r i g h t ;  t h e  a r r a n g e m e n t  i s  v e r t i c a l .
3 6  
C h a r t  V  i s  a n  e x a m p l e  o f  t h i s  
s u p p l e m e n t a l  c h a r t .  
3 5 .  
T h r e e  s e t s  o f  1 0  o a k t a g  c a r d s ,  e a c h  a b o u t  4 "  x  6 ° ,  a r e  s u g g e s t e d  b y  
B r u e c k n e r  a n d  G r o s s n i c k l e  f o r  m a t c h i n g .  T h e  f i r s t  s e t  s h o w s  a  d i f f e r e n t  
n u m b e r  n a m e  o n  e a c h  c a r d ;  c o r r e s p o n d i n g  n u m b e r s  a r e  o n  e a c h  c a r d  o f  s e t  
2 ;  p i c t u r e s  o f  c o r r e s p o n d i n g  n u m b e r  o b j e c t s  o n  e a c h  c a r d  o f  t h e  t h i r d  
s e t .  T h e  c h i l d r e n  w i l l  t h e n  m a t c h  t h e  t h r e e  s e t s  o f  c a r d s  a s  a  t e s t  
f o r  t h e i r  u n d e r s t a n d i n g  o f  t h e  t h r e e  w a y s  o f  r e p r e s e n t i n g  n u m b e r  f r o m  
3 7  
1  t o  1 0 .  A  s a m p l e  o f  t h e s e  c a r d s  a r e  s h o w n  o n  p a g e  t h i r t y - f o u r o  
S i n c e  f i r s t  g r a d e  c h i l d r e n  h a v e  m a n y  a s s o c i a t i o n s  w i t h  t h e  n u m b e r  
t w o ,  i t  i s  r e a s o n a b l e  t h a t  t h e y  w i l l  b e  i n t e r e s t e d  i n  l e a r n i n g  t o  c o u n t  
b y  2
1
s .  T h i s  p r o c e d u r e  g i v e n  h e r e  i s  a n  e x c e l l e n t  o n e  f o r  d e v e l o p i n g  
t h i s  f a c t :  
" T h e  p u p i l s  s h o u l d  l e a r n  t o  c o u n t  g r o u p s  b y  f i r s t  
u s i n g  g r o u p s  o f  c o n c r e t e  t h i n g s .  C o u n t i n g  c h i l d r e n  
b y  t w o s  i s  a  c o n c r e t e  e x p e r i e n c e .  C h i l d r e n  c a n  f o r m  
i n  p a i r s  a s  i n  m a r c h i n g .  T w o  c h i l d r e n  m a r c h  t o  t h e  
f r o n t  o f  t h e  r o o m  a n d  t w o  m o r e  j o i n  t h e m .  T h e  c l a s s  
t h e n  s h o u l d  c o u n t  t h e  n u m b e r  i n  t h e  t w o  g r o u p s  b y  
t w o s .  T h e  t e a c h e r  s h o u l d  p o i n t  t o  o n e  g r o u p  a n d  h a v e  
t h e  c l a s s  s t a t e  t h e  n u m b e r ,  o r  2 ,  a n d  t h e n  t h e  o t h e r  
g r o u p ,  a n d  t h e n  h a v e  t h e  c l a s s  c o u n t  b y  t w o s  t o  g e t  
t h e  n u m b e r ,  o r  4 .  T h e n  a d d i t i o n a l  p a i r s  c a n  b e  
c o u n t e d  b y  t w o s .  T h e  p u p i l s  a l s o  c a n  a r r a n g e  c a r d s  
o r  m a r k e r s  i n  g r o u p s  o f  t w o  a n d  c o u n t  t h e m .  I n  t h e  
s a m e  w a y ,  o t h e r  c o n c r e t e  o b j e c t s  s u c h  a s  b o o k s ,  
3 6 .  ~., 1 7 4 .  
3 7 .  I b i d . ,  1 7 4 .  
pencils, or crayons can be used to show 6, 8, 
and 10. Each pupil should represent the numbers 
with cards or other markers. Likewise, he should 
count by twos, on the counting-block and on the 
abacus. 
Reading the even-numbered pages of a book provides 
an excellent social application of counting by 
twos. The pupil should discover that the even-
numbered ?3-ges are on the left-hand side. Other 
social applications consist in counting pennies, 
by twos, or the number of feet, hands, eyes, ears38 shoes, or gloves for a given number or children." 
36. 
An oaktag chart, about 24 inches by 36 inches should be made to shOJ 
the numbers by twos through at least 10. It is sufficient to use the 
figures, up to 10, and the semi-concrete objects in a vertical pattern. 
Chart IX shows the type of chart which can be made for the study of twos. 
In his study concerning the number knowledge of young children, 
Woody39 discovered that they know something about United States money. 
One of the best ways to teach the value of coins is to have coins for 
the children to count. The three most familiar coins to first grade 
pupils are pennies, nickels, and dimes. The pupil should be given 
opportunities to count the number of pennies there are in a nickel and 
in a dime. A teacher-made chart, such as the chart shown on page thirty-
eight, on which the coins are pasted is an excellent way of expressing 
these values.40 
38. Ie!.4. , 184. 
39. Woody, Clifford, "The Arithmetical Background of Young Children." 
Journal .2f Educational Research. 24: 188-201, (October, 1931). 
40. Brueckner and Grossnickle, .EJ2• ill•, 185. 
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IOcents ® 
I dime· O 
2 nickels ©@ 
10 pennies 
00000 " 
00000 
I nickel © 
and 00000 5 pennies 
*Adapted .from Brueckner and Grossnickle, ~· illo, 185. 
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T E A C H I N G  T H E  W R I T I N G  O F  F I G U R E S  
L e a r n i n g  w h a t  t h e  n u m b e r  s y m b o l s  r e p r e s e n t  a n d  h o w  t o  w r i t e  t h e m  
l e g i b l y  a n d  w i t h  e a s e  r e q u i r e s  t i m e  a n d  e f f o r t .  A t  f i r s t  t h e  p u p i l  d o e s  
n o t  n e e d  t h e  f i g u r e s ,  h o w e v e r ,  m a n y  c h i l d r e n  r e c o g n i z e  s o : D J : I  o f  t h e  
w r i t t e n  s y m b o l s  f o r  n u m b e r s ,  a n d  s o m e  c h i l d r e n  c a n  w r i t e  s o m e  o f  t h e m .  
R e a d i n g  a n d  w r i t i n g  f i g u r e s  a r e  s k i l l s  w h i c h  h a v e  t o  b e  t a u g h t ,  b u t  
t h e y  a r e  m o s t  e f f e c t i v e l y  t a u g h t  i n  c o n n e c t i o n  w i t h  a c t i v i t i e s  s o  t h e  
c h i l d r e n  w i l l  h a v e  r e a l  p u r p o s e  f o r  l e a r n i n g  a n d  u s i n g  t h e s e  s k i l l s .  
T h e r e  a r e  n i n e  n u m e r a l s  a n d  z e r o  w h i c h  c h i l d r e n  n e e d  t o  l e a r n  
t o  w r i t e .  A l l  o t h e r  n u m b e r s  a r e  d i f f e r e n t  a r r a n g e m e n t s  o r  t h e s e  t e n  
s y m b o l s .  C h i l d r e n  n e e d  t o  b e  s h o w n  h o w  t o  m a k e  t h e s e  s y m b o l s ,  b e c a u s e ,  
i f  t h e y  a r e  m e r e l y  g i v e n  a  s a m p l e  a n d  l e f t  t o  c o p y  i t  a c c o r d i n g  t o  
t h e i r  o w n  d e v i c e s ,  t h e y  d e v e l o p  a w k w a r d  a n d  u n e c o n o m i c a l  m e t h o d s  o r  
w r i t i n g  n u m b e r s .  C h i l d r e n  r e a d i l y  l e a r n  t o  i d e n t i f y  t h e  n u m b e r  n a m e  
w i t h  t h e  s y m b o l  a s  t h e y  a r e  u s i n g  n u m b e r s  i n  t h e i r  w o r k  a n d  p l a y  i n  
t h e  s c h o o l r o o m .  C l a s s r o o m  a c t i v i t i e s  i n  w h i c h  c h i l d r e n  r e a d  a n d  w r i t e  
n u m b e r s  a r e :  
1 .  R e a d i n g  a n d  w r i t i n g  d i r e c t i o n s  f o r  a c t i v i t i e s  w h i c h  i n c l u d e  
n u m b e r s .  
2 .  F i n d i n g  p a g e s  b y  n u m b e r  
3 .  M a k i n g  r e c o r d s  o f  a t t e n d a n c e ,  w e a t h e r ,  t e m p e r a t u r e ,  a n d  
s c o r e s  i n  g a m e s  
4 .  M a k i n g  a  c a l e n d a r  
5 .  R e a d i n g  r e c i p e s ,  c o p y i n g  r e c i p e s  i n  b o o k l e t s .  
4 1  
4 1 .  R o s e n q u i s t ,  £ ! ? •  , W . ,  1 2 1 .  
40. 
42 Wheat gives the following illustrative lesson for beginning the 
writing of figures informally: 
The teacher presents the figures as ways of telling 
the answer to the question, "How many?" For example, 
the teacher holds up five pencils and asks, "How man;y 
pencils do I have?" 
The pupils count and answer, "Five." 
The teacher says, "I will make the chalk say 
five," and writes the figure 5 on the board. "This 
(5) is the figure five. The figure tells how many 
pencils I have. n 
The pupil must learn that we use both the word 
five and the figure five to answer the question, "How 
many?" 
Later, when the pupils can write the figures, 
the teacher directs, "Write the figure that tells how 
many pencils I have." Still later when the word num-
ber comes into use, the children may be directed, "Write 
the figure that tells the number of pencils I have." 
"Inability to write figures correctly results from a failure of the 
pupil to know where to begin the stroke and incorrect concepts of for-
mat because of poor perception techniques."43 Printing each figure on 
a large chart with the beginning point marked in color shows the pupil 
where to start the stroke, as shown on chart XI, page forty-two. The 
beginning point of the ten digits should be shown • 
While authorities are agreed on the way to make the figure for-
mations they differ in their methods of presentation. Brueckner and 
Grossnickle in ~ !2 Make Arithmetic Meaningful use a logical step-by-
step progression which can be developed nicely in a classroom, for it 
provides multi-sensory activity. First the pupil traces the digit with 
42. Wheat, ~· .£.ll., 27. 
43. Brueckner and Grossnickle, ~· ,gll., 175. 
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w i t h  h i s  f i n g e r  t o  g e t  t h e  f o r m .  L a r g e - s i z e d  c a l e n d a r  n u m b e r s  m a y  b e  
u s e d  t o  g i v e  h i m  a  k i n a e s t h e t i c  f e e l i n g  o f  t h e  f o r m a t  o f  t h e  f i g u r e .  A  
p r a c t i c e  s h e e t  i n  w h i c h  p a r t  o f  t h e  o u t l i n e  o f  a  f i g u r e  i s  g i v e n  i s  a n  
e f f e c t i v e  h e l p  t o  s m a l l  c h i l d r e n .
4 4  
A  s a m p l e  o f  a  p r a c t i c e  s h e e t  i s  
g i v e n  o n  p a g e  4 3 .  A s  w i t h  h a n d w r i t i n g  t h e r e  s h o u l d  b e  i n s t r u c t i o n  i n  
f r e e - a r m  m o v e m e n t .  T h i s  m o v e m e n t  i s  n e c e s s a r y  f o r  c l e a r ,  l e g ; i . b l e  f i g -
u r e s .  S m a l l ,  i r r e g u l a r  f i g u r e s  r e s u l t  w h e n  t h e  p e n c i l  o r  c r a y o n  i s  
h e l d  t o o  f i r m l y .  
T h e  d i g i t s  3 ,  6  a n d  9  a r e  f r e q u e n t l y  r e v e r s e d ;  2 ,  4 ,  5  a n d  7  a r e  
l e s s  o f f e n  r e v e r s e d .  ' ' R e v e r s a l s  o c c u r  u s u a l l y  w h e n  c h i l d r e n  a r e  ~ 
m a t u r e ;  t h e  i n i t i a l  s t e p s  i n  w r i t i n g  f i g u r e s  n e e d  t o  b e  c a r e f u l l y  
s u p e r v i s e d .  P u p i l s  w h o  a r e  l e f t - h a n d e d  h a v e  a  g r e a t e r  t e n d e n c y  t o  
r e v e r s e  n u m b e r s  t h a n  r i g h t - h a n d e d  p u p i l s .  F r e q u e n t l y  s h o w i n g  c h i l d r e n  
h o w  t o  w r i t e  n u m b e r s  w i l l  p r e v e n t  r e v e : ; - s a l s ,  a s  w e l l  a s  o t h e r  b a d  
h a b i t s .
0
4
5  
4 4 .  ~., 1 7 5 - 1 7 6 .  
4 5 .  B r u e c k n e r  a n d  G r o s s n i c k l e ,  Z l •  , i l l . ,  1 7 6 .  
42. 
CH.ART XI* 
*Adapted from Brueckner and Grossnickle, £1!• ill·, 175. 
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44. 
EVALUATING PROGRESS AND ABil.ITY 
Evaluation is closely re.lated to teaching and learning. It is a 
cooperative process, carried on by teacher and children in terms of the 
objectives of instruction and the experiences of pupils. "How valuable 
evaluation is as an aid to education, and classroom teachers in parti-
cular, depends on how well it fulfills the f'unctions claimed for it.1146 
The teacher carefully observes what the children do and say. By 
noting growth in understanding and readiness, interests and needs are 
discernable. By informal questions, comments, and discussion a teacher 
helps children become aware of their progress. The teacher constantly 
endeavors to aid pupils in developing an objective attitude toward 
their strengths and weaknesses. It is essential to help children see 
that they are not working for grades. After learning what the children 
do not know, the teacher will have opportunity to help the children.47 
I 
Several techniques of evaluation are useful in the primary grades. 
Observation of children1 s behavior is the most valuable. Individual 
tests, interviews and informal teacher-made group tests are also use-
ful. An individual oral readiness test is shown on page forty-eight of 
this paper. Certain teachers find it helpful to keep anecdotal records; 
others prefer inventories on which items are checked. An inventory-
type evaluation sheet is shown on page forty-seven. Regardless of technique 
46. 
47. 
Quillen, I. J., Education l2! Social Competence. Chicago: 
Foresman and Company, 1948, 416. 
California State Department of Education, ~· ill•, i/:>. 
Scott, 
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t h e  i m p o r t a n t  t h i n g  i s  t h e  r e g u l a r i t y  o f  t h e  e v a l u a t i o n .  " S i n c e  b e h a v i o r  
i s  n o t  s t a t i c  b u t  c o n t i n u a l l y  c h a n g i n g ,  t h e  c o l l e c t i o n  o f  e v i d e n c e  m u s t  
b e  a  c o n t i n u o u s  p r o c e s s  a n d  c a r e f u l  r e c o r d i n g  a n d  r e p o r t i n g  o f  s u c h  e v i -
d e n c e ,  m u s t  b e  m a d e  s o  t h a t  i n t e l l i g e n t  a p p r a i s a l  c a n  t a k e  p l a c e . n 4 8  
W h i l e  w a t c h i n g  a n d  t a l k i n g  w i t h  i n d i v i d u a l  c h i l d r e n  t h e  t e a c h e r  k e e p s  
s e v e r a l  q u e s t i o n s  i n  m i n d .  
1 .  D o e s  t h e  c h i l d  u s e  t e r m s  r e l a t i v e  t o  n u m b e r  i n  s p o n t a n e o u s  c o n -
v e r s a t i o n ?  
2 .  D o e s  t h e  c h i l d  e n t e r  i n t o  d i s c u s s i o n s  c o n c e r n i n g  n u . m b e r f  
3 .  D o e s  t h e  c h i l d  u s e  n u m b e r  i n  s o l v i n g  p r o b l e m s  w h i c h  a r i s e  i n  h i s  
s c h o o l  a c t i v i t i e s ?  
4 .  D o e s  t h e  c h i l d  u s e  o f  n u m b e r  g i v e  e v i d e n c e  o f  v a l i d  i d e a s  a t  h i s  
l e v e l  o f  u i i d e r s t a n d i n g ?  
T h e  t e a c h e r  w a t c h e s  c a r e f u l l y  a s  t h e  c h i l d r e n  d e a l  w i t h  n u m b e r s  o f  
t h i n g s .  T h e r e  i s  a  n e e d  f o r  t h e  t e a c h e r  t o  n o t e  w h e t h e r  p u p i l s  s e e  
d i f f e r e n c e s  i n  g r o u p s  a n d  u n d e r s t a n d  e q u a l i t y  i n  n u m b e r .  H o w  d o  t h e  
c h i l d r e n  c o u n t ?  D o  t h e y  k n o w  t h e  n u m b e r  n a m e s  i n  o r d e r ?  I s  t h e  c h i l d  
a w a r e  t h a t  t h e  l a s t  n u m b e r  s a i d  t e l l s  h o w  m a n y  o r  w h i c h  o n e ?  M u s t  s t u -
d e n t s  t o u c h  e a c h  i t e m  t o  k e e p  t r a c k  o f  t h e i r  c o u n t i n g ?  C a n  p u p i l s  r e c o g -
n i z e  a  g r o u p  o f  a  g i v e n  n u m b e r ?  C a n  t h e  c h i l d r e n  r e p r o d u c e  a  g r o u p ,  
g i v i n g  t h e  t e a c h e r  t h e  c o r r e c t  n u m b e r ?  I s  t h e  c l a s s  b e g i n n i n g  t o  u n d e r -
s t a n d  t h e  n u m b e r  s y s t e m  a s  a  w a y  o f  g r o u p i n g  i n  t e n s ?
4 9  
4 8 .  Q u i l l e n ,  . 2 2 •  i l l • ,  4 0 5 .  
4 9 .  C a l i f o r n i a  S t a t e  D e p a r t m e n t  o f  E d u c a t i o n ,  . 2 2 •  c i t . ,  5 0 .  
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The first grade teacher may test children's knowledge of number by 
using objects. It is necessary to work with each child individually or 
with small groups or children. 
While giving the test the teacher watches the way in which each child 
finds answers to questions. Teachers notice whether pupils judge dift-
erences by pattern, by counting or by grouping. The way in which the 
pupil counts should be checked carefully. As the pupil says the nlJf--
ber names does he touch or move each object, or count by fixing his 
eyes on each object in succession. If the way in which a child works 
is not obvious the teacher may ask, "How did you know?" or "Why did 
you think so?";o 
The teacher uses the test results in planning to meet the child-
ren•s needs. Children who match to find answers should have many 
opportunities to match things and to learn the number names and their 
meanings. Those who count with difficuJ.. ty and have trouble in re cog-
nizing and reproducing groups need futother experiences in counting and 
in attending to groups in functional· classroom situations. Children who 
answer the questions with ease and assurance are ready to count larger 
numbers of things and to separate and recombine groups of objecta.51 
50. IQid., 51-52. 
51. IQid., 52. 
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A  C H E C K - L I S T  F O R  E V A L U A T I N G  P U P I L  P R O G R E S S  
1 .  C a n  s a y  t h e  n u m b e r  n a m e s  t o  t e n  
2 .  C a n  p o i n t  t o  e a c h  o b j e c t  i n  a  g r o u p  
3 .  C a n  g i v e  e a c h  o b j e c t  i t s  n a m e  i n  c o u n t i n g  
4 .  C a n  t e l l  h o w  m a n y  o b j e c t s  i n  a n y  g r o u p  t o  t e n  
5 .  C a n  n a m e  e a c h  f i g u r e  
6 .  C a n  f i n d  a n d  n a m e  t h e  f i g u r e  t e l l i n g  h o w  m a n y  
7 .  C a n  w r i t e  t h e  f i g u r e s  
8 .  C a n  w r i t e  a n d  r e a d  f i g u r e s  t o  t e l l  h o w  m a n y  
9 .  C a n  t e l l  t h e  l a r g e r  g r o u p  f r o m  t h e  s m a l l e r  
1 0 .  C a n  c o u n t  h o w  m a n y  m o r e  o r  h o w  m a n y  l e s s  
1 1 .  C a n  c o u n t  o n  f i n g e r s  h o w  m a n y  m o r e  
1 2 .  C a n  t e l l  h o w  m a n y  m o r e  ( l e s s )  w i t h o u t  o b j e c t s  
1 3 .  C a n  c o u n t  g r o u p s  a w a y  o r  t o g e t h e r  
1 4 ·  C a n  t h i n k  g r o u p s  a w a y  o r  t o g e t h e r  
1 5 .  C a n  t h i n k  a n s w e r s  w i t h o u t  o b j e c t s  
1 6 .  C a n  t h i n k  a n s w e r s  t o  p r o b l e m s  
1 7 .  C a n  m a k e  p r o b l e m s  t o  w o r k  
1 8 .  K n o w s  a n d  c a n  t e l l  t h e  s t o r y  o f  t w o  
1 9 .  K n o w s  a n d  c a n  t e l l  t h e  s t o r y  o f  t h r e e  
2 0 .  K n o w s  a n d  c a n  t e l l  t h e  s t o r y  o f  f o u r  
2 1 .  : { \ n o w s  a n d  c a n  t e l l  t h e  s t o r y  o f  f i v e  
2 2 .  K n o w s  a n d  c a n  t e l l  t h e  s t o r y  o f  s i x  
2 3 .  K n o w s  a n d  c a n  t e l l  t h e  s t o r y  o f  s e v e n  
2 4 .  K n o w s  a n d  c a n  t e l l  t h e  s t o r y  o f  e i g h t  
2 5 .  K n o w s  a n d  c a n  t e l l  t h e  s t o r y  o f  n i n e  
2 6 .  K n o w s  a n d  c a n  t e l l  t h e  s t o r y  o f  t e n  
2 7 .  C a n  c h a n g e  a  g r o u p  i n t o  e q u a l  g r o u p s  
2 8 .  C a n  c o u n t  e q u a l  g r o u p s  
2 9 .  C a n  w o r k  o u t  q u e s t i o n s  w i t h o u t  o b j e c t s  
J O .  C a n  w o r k  o u t  q u e s t i o n s  a b o u t  e q u a l  g r o u p s  
4 7 .  
5 2 .  W h e a t ,  H .  G . ,  ~ ! g  T e a c h  A , r i t h m . e t i c .  E v a n s t o n ,  I l l i n o i s :  R o w ,  
P e t e r s o n  a n d  C o m p a n y ,  1 9 5 1 ,  7 9 .  
READINESS TEST 
Readiness Test in Primary Arithmetic~Mathematical Phase 
1. Number sequence: {All oral, read by teacher). 
When I say 1, 2, 3, 4, what comes next? 
When I say 5, 10, 15, 20, what comes next? 
When I say 2, 4, 6, 8, what comes next? 
What number is left out? 1-2-3-4-5-7-8-9. 
What number is left out? 100-200-300-400-600. 
What number is left out? 10-20-30-50-60. 
2. Reading numbers: 
Read these numbers for me: 5 8 9 
Read these numbers for me: 21 34 47 
3. Fractions: {Oral; read by the teacher) 
What part of this pie is eaten? 
What part of the pie is not eaten? 
How many halves make a whole pie? 
How many eggs in a half-dozen? 
How many quarters does it take to make a half'-dollar? 
4. Use of number in solving problems: {Oral; read by the teacher) 
Bob had 5 pennies. He spent 1 penny. How many pennies 
did he have left? 
Mary had 2 cents. Her a'Wlt gave her 3 cents. How many 
cents did she have in all? 
How many 5-cent ice cream C')nes can you buy for a dime? 
Ji.mmy is 4 years old. His sister is 1 year younger. 
How old is shat 
John has 20 pennies. He wants twice as many. How many 
does he want? 
Carol was invited to a 3 o1 clock party. She got there at 
3:30. How late was she? 
~. 
If I divide 9 books among 3 children, how many will each get? 
Readiness Test in Primary Arithmetic--Social Phase 
1. Uses of precision instruments (Oral) 
What is the thing we use to tell what time it is? 
What is the thing we use to find how long a room is? 
What is the thing we use to tell the day of the month? 
What is the thing we use to tell how warm or cold a room is? 
What is the thing we use to see the stars better? 
Libra:r:y 
Centr;1 VI::,-~:,_~zton College 
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W h a t  i s  t h e  t h i n g  w e  u s e  t o  t e l l  h O ' W  h e a v y  a  c h i l d  i s ?  
W h a t  i s  t h e  t h i n g  t h a t  t h e  m a n  r e a d s  i n  y o u r  h o m e  t o  f i n d  o u t  
h O ' W  m u c h  e l e c t r i c i t y  y o u  a r e  u s i n g ?  
2 .  U n i t s  o f  m e a s u r e  ( O r a l )  
H o w  m a n y  c e n t s  i n  a  n i c k e l ?  
H o w  m a n y  c e n t s  i n  a  d i m e ?  
H o w  m a n y  c e n t s  i n  a  d o l l a r ?  
H o w  m a n y  n i c k e l s  m a k e  a  d i m e ?  
H o w  m a n y  d a y s  d o e s  i t  t a k e  t o  m a k e  a  w e e k ?  
H O W '  m a n y  q u a r t s  m a k e  a  g a l l o n ?  
H o w  m a n y  h o u r s  i s  i t  f r o m  n o o n  t o d a y  t o  n o o n  t o m o r r o w ?  
. 3 .  G e n e r a l  u s e s  o f  n u m b e r  ( O r a l )  
H o w  m a n y  s i d e s  h a s  a  s q u a r e ?  
H o w  m a n y  t h i n g s  i s  a  p a i r  o f  t h i n g s ?  
W h a t  i s  t h e  n a m e  o f  t h e  l a s t  d a y  o f  t h e  w e e k ?  
W h a t  i s  t h e  d a t e  o f  y o u r  b i r t h d a y ?  ( m o n t h  a n d  d a t e )  
T t l e  b i z y - t e a  b y  t h e  p o u n d .  H o w  d o  w e  b i z y - e g g s ?  
5 3  
W e  b i z y - s u g a r  b y  t h e  p o u n d .  H o w  d o  w e  b i z y - m i l k ?  
5 3 .  B r u e c k n e r ,  L .  J . ,  a n d  G r o s s n i c k l e ,  F .  E .  ,  ~ ! 2  ~ A r i t h m e t i c  
M e a n i n g f U I . .  P h i l a d e l p h i a :  J o h n  c .  W i n s t o n  C o m p a n y ,  1 9 4 7 ,  5 6 - 5 S .  
Chapter .III 
VALUE OF INSTRUCTIONAL MATERIALS OF LEARNING 
"The success ot a meaningful program in arithmetic 
depends, in a large degree, upon methods and materials 
ot instruction. There is no one method or any single 
type of instructional material which will suffice in all 
situations. The skillful teacher selects methods and 
materials in terms of the outcomes to be achieved and 
of the needs and the interests of the children. If 
instruction in arithmetic is to insure a steady growth 
in understanding number relationships, a wide variety of 
instructional materials must be used to enrich and 
supplement the learner's experiences."l 
Instructional materials are defined as anything which contributes 
to the learning processes; these include pictures, models, books, real 
50. 
activities and teaching aids which provide multi-sensory experience for 
the pupils. These materials :mey be used for (1) introducing and enrich-
ing number concepts, (2) developing desirable attitudes toward number 
work, and (3) stimulating interest and activity in number.2 Later in 
this chapter listings of and illustrations for the use of instructional 
materials are given. 
Instructional materials encourage the type of learning which is 
generated by discovery and experimentation.3 This concept of learning 
1. Grossnickle, F.E., Junge, Charlotte, and Metzner, William, "Instruc-
tional Materials for Teaching Arithmetic." ~ Teaching £!. Arithmetic. 
Fiftieth Yearbook, Part II, National Society for the St'ildy of Edu-
cation. Chicago: University of Chicago Press, 1951, 155. 
2. l!ll4·, 155. 
3. Gates, A. I., Jersild, A.T., McConnell, T.R., Challman, R.C., ~ 
cational Psychology. New York: Macmillan Company, 1942, 344. 
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i s  a  p r o c e s s  o f  g r o w t h ;  l e a r n i n g  i s  a  m e a n i n g f u l  p r o c e s s  b a s e d  o n  u n d e r -
s t a n d i n g .  L e a r n i n g  o f  t h i s  t y p e  d o e s  n o t  o c c u r  q u i c k l y ;  m a n y  d i f f e r e n t  
k i n d s  o f  e x p e r i e n c e s  a r e  n e e d e d  f o r  d i s c o v e r y  a n d  e x p e r i m e n t a t i o n .  
G r o s s n i c k l e ,  J u n g e ,  a n d  M e t z n e r 4  s t a t e  t h a t  l e a r n i n g  n u m b e r  c o n -
s i s t s  i n  a n  o r d e r l y  s e r i e s  o f  e x p e r i e n c e s  w h i c h  b e g i n s  w i t h  c o n c r e t e  
o b j e c t s  a n d  p r o g r e s s e s  t o w a r d  a b s t r a c t i o n s .  I n s t e a d  o f  d e f i n i t e  l i n e s  
o f  d e m a r c a t i o n  a m o n g  t h e  p r o g r e s s i v e  s t a g e s  t h e r e  m a y  b e  a n  o v e r l a p p i n g  
b e t w e e n  t h e s e  s t a g e s .  
R e a d i n e s s ,  t h e  f i r s t  s t e p  i n  l e a r n i n g  n u m b e r  w o r k ,  " h a s  b e e n  
c o n s i d e r e d  s y n o n y m o u s  w i t h  m e n t a l  m a t u r i t y  a n d  t h u s  r e l a t e d  t o  g r a d e  
p l a c e m e n t . n 5  I t  i s  n o w  r e c o g n i z e d  t h a t  r e a d i n e s s  i n  a r i t h m e t i c  i s  a  
f u n c t i o n  n o t  o n l y  o f  m e n t a l  m a t u r i t y  a n d  i n n e r  g r o w t h  b u t  a l s o  o f  
p r e v i o u s  e x p e r i e n c e ,  m e t h o d s  o f  l e a r n i n g ,  i n t e r e s t s ,  a t t i t u d e s ,  a n d  
p u r p o s e s . 6  B e c a u s e  o f  t h e  c o m p l e x i t y  o f  r e a d i n e s s  i t  c a n  n o t  b e  
c i r c u m s c r i b e d  a s  t o  t i m e  o r  g r a d e .  R e a d i n e s s  i n  a r i t h m e t i c  s h o u l d  
b e  r e g a r d e d  a s  t h a t  p e r i o d  w h e n  t h e  c h i l d ' s  b a c k g r o u n d  f o r  l e a r n i n g  
a  n e w  c o n c e p t  i s  " a p p r a i s e d ,  t h e  f o u n d a t i o n a l  e x p e r i e n c e s  a r e  p r o v i d e d ,  
a n d  a  p u r p o s e  f o r  t h e  n e w  l e a r n i n g  i s  e s t a b l i s h e d  i n  t h e  m i n d  o f  t h e  
l e a r n e r .  O n e  o f  t h e  m a i n  t a s k s  o f  a  t e a c h e r  d u r i n g  t h e  p e r i o d  o f  
r e a d i n e s s  i s  t o  c r e a t e  a  p r o b l e m  s i t u a t i o n  w h i c h  w i l l  c h a l l e n g e  t h e  
4 .  G r o s s n i c k l e ,  e t .  a l . ,  . ! 2 J 2 •  c i t . ,  1 5 6 .  
5 .  I b i d . ,  1 5 6 .  
6 .  G a t e s ,  e t  a l . ,  . ! 2 J 2 •  , i l l . ,  3 0 5 .  
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child's interest and which will provide the felt need basic to dis-
covery and experimentation.n7 
There is no one way to create readiness. The 
successful teacher is able to tap many different 
facets of children's interest which lead to effect-
ive work in the initial study of a topic or process. 
The initial stimulus is more important in the early 
grades than at the advanced grades. Readiness builds 
up like a rolling snowball providing the work is 
meaningful to the pupil. In this case the inner urge 
comes from innate curiosity and the teacher does not 
have to provide situations which will call for ans-
swers to problems which satisfy an immediate felt 
need. Therefore, it is highly important that all 
beginning work in number is meaningfUl. 'When this 
work is not understood, the teacher has to rely on 
drill and artifical means for stimulating enough inter-
est to have the pupil continue his study of a given 
process or operation.n8 
52. 
In developing a meaningful number program for young children there 
is necessity for a period of experimentation and discovery. "A develop-
mental discovery period should provide for two things: First, a class 
demonstration and second, a period for individual discovery. A class 
demonstration performs the same function in arithmetic that it does in 
science. In each case it gives the pattern of activity to follow so 
that the pupil may discover for himself a particular fact or principle. 
Laboratory materials are essential for a demonstration in both arith-
metic and science.n9 During this period of discovery and experimenta-
7. Grossnickle, et. al., .212• ~., 157. 
8. Grossnickle, F.E., Metzner, William, The .Y!2. of Visua1 Aids in~ 
Teaching .9f Arithmetic. Brooklyn: Rambler Press, 1950, 9. 
9. Ibid.' 12. 
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t i o n  t h e  p u p i l  w o r k s  w i t h  a  v a r i e t y  o f  i n s t r u c t i o n a l  m a t e r i a l s  t o  o b t a i n  
p o s s i b l e  s o l u t i o n s  t o  a  p r o b l e m .  
" T h e  l a b o r a t o r y  p e r i o d  i s  n o t  a n  a c t i v i t y  p e r i o d  f o r  t h e  s a k e  o f  
h a v i n g  a n  a c t i v i t y . n l O  T h e  t e a c h e r  i s  a  d i r e c t o r  w h o  g u i d e s ,  q u e s t i o n s  
a n d  s t i m u l a t e s  t h e  p u p i l  t o  m a k e  d i s c o v e r i e s  b y  h e l p i n g  h i m  u s e  m a -
t e r i a l s  t o  p o r t r a y  a  g i v e n  s i t u a t i o n .  I n d i v i d u a l  d i s c o v e r y  i s  o n l y  o n e  
p h a s e  o f  t h i s  e x p e r i m e n t a t i o n .  G r o u p  d i s c o v e r y  i s  j u s t  a s  i m p o r t a n t ;  
f o r  i n  g r o u p  s i t u a t i o n s  t h e  c l a s s  w o r k s  a s  a  g r o u p  t o  m a k e  d i s c o v e r i e s  
w i t h  m a n i p u l a t i v e  o r  v i s u a l  m a t e r i a l s  o r  b o t h .  
A  m e a n i n g f u l  p r o g r a m  i n  a r i t h m e t i c  i m p l i e s  t h a t  t h e  c l a s s r o o m  m u s t  
b e  e q u i p p e d  w i t h  a n d  a r r a n g e d  f o r  d i f f e r e n t  i n s t r u c t i o n a l  m a t e r i a l s .  
W i t h o u t  m a n y  m a n i p u l a t i v e  m a t e r i a l s  i t  i s  n o t  p o s s i b l e  t o  t e a c h  a r i t h -
m e t i c  m e a n i n g f u l l y  t o  m a n y  p u p i l s  i n  t h e  p r i m a r y  g r a d e s .  
T h e  s t a t e m e n t  t h a t  t h e  c l a s s r o o m  i s  t o  b e c o m e  a  l a b -
o r a t o r y  d o e s  n o t  i m p l y  t h a t  a l l  a r i t h m e t i c  i s  l a b o r a t o r y  
w o r k  a n y  m o r e  t h a n  a  s t u d y  o f  a  s c i e n c e  i s  a l l  g i v e n  t o  
l a b o r a t o r y  w o r k .  A f t e r  t h e  p u p i l  m a k e s  o n e  o r  m o r e  d i s -
c o v e r i e s  a b o u t  a  f a c t ,  h e  m u s t  u s e  i t  a n d  a p p l y  i t .  N o w  
t h e  l a b o r a t o r y  b e c o m e s  a  w o r k s h o p  o r  a  c o n v e n t i o n a l  c l a s s -
r o o m .  i n  w h i c h  t h e  p u p i l  p r a c t i c e s  w i t h  m a t e r i a l s  t o  b e c o m e  
e f f i c i e n t  a n d  t o  a c h i e v e  m a s t e r y  o f  t h e  p r o c e s s .  T h e  c l a s s -
r o o m  b e c o m e s  t h e  p l a c e  f o r  a  p e r i o d  o f  d i s c o v e r y  i n s t e a d  
o f  a  p l a c e  f o r  t h e  t e a c h e r  t o  t e l l  t h e  p u p i l  w h a t  t o  d o  
o r  t o  l e a r n .  T h e  l a b o r a t o r y  t e c h n i q u e  p r o v i d e s  t h e  o p -
t i m u m  c o n d i t i o n  f o r  t h e  p u p i l  t o  l e a r n  b y  d o i n g  a n d  
d i s c o v e r y  r a t h e r  t h a n  b y  l i m i t a t i o n s  o f  m e a n i n g l e s s  
o p e r a t i o n s . n l l  
T h e r e  a r e  f o u r  c l a s s i f i c a t i o n s  f o r  i n s t r u c t i o n a l  m a t e r i a l s :  ( 1 )  
1 0 .  G r o s s n i c k l e ,  e t .  a l . ,  ~._£!1., 1 5 7 .  
1 1 .  G r o s s n i c k l e  a n d  M e t z n e r ,  ~· . Q l l . ,  6 .  
54. 
real experiences, (2) manipulative materials, (3) pictorial materials, 
and (4) symbolic materials. "The reader must view instructional ma-
terial as existing on a continuum in which various materials appear in 
increasing abstraction as one proceeds from direct experiences to 
symbolic materials. The lowest quantitative thinking results from 
dealing with real objects, whereas the highest level results fran 
dealing with abstract symbols.•12 
For many years teachers have been primarily concerned with ab-
stract symbolic materials. The results have not been wholly satis-
factory. In recent years a great interest has been brought about in 
introducing visual materials as part of the instructional program in 
arithmetic. There is danger in using instructional materials if' these 
materials are not conceived as part of a comprehensive number program; 
failure with a narrowly arranged program is possible with visual and 
manipulatory- material as well as with symbolic materials. Each kind of 
material has a function to perform.13 
Real experiences in themselves are not instructional material. 
They are treated here as instructional material because "they make the 
real situation the learning situation in a functional setting.n14 
Therefore, the things used or met in the experience, and not the 
experience itself, are the instructional materials. Whether or not 
12. Grossnickle, et. al., £m• ,ill., 162. 
13. Grossnickle and Melzner, .22• .£ll., 1. 
14. Grossnickle, et. al., £m• ,ill., 162. 
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t h e  e x p e r i e n c e  c o n t r i b u t e s  t o  t h e  c h i l d ' s  n ' W l l b e r  u n d e r s t a n d i n g  i s  
d e t e r m i n e d  b y  t h e  u s e  m a d e  o f  t h e  e x p e r i e n c e .  T h e  b a s i s  o f  m e a n i n g f u l .  
l e a r n i n g  i s  p u r p o s e f u l . ,  r e a l  e x p e r i e n c e .  
R e a l  e x p e r i e n c e ,  t h e n ,  m e a n s  t a n g i b l e ,  d i r e c t ,  f i r s t - h a n d  e x p e r i -
e n c e .  S u c h  e x p e r i e n c e s  a r e  c o u n t i n g  m o n e y ,  f o r  s o m e  s c h o o l  a c t i v i t y ,  
u s i n g  a  m e a s u r i n g  c u p  t o  f i n d  h o w  m u c h  t  o r  i  i s ,  r e c o r d i n g  t h e  t i m e  
t a k e n  f o r  r e c e s s ,  e t c .  " R e a l  e x p e r i e n c e  m e a n s  a c t i v e  p a r t i c i p a t i o n  i n  
a  r e a l - l i f e  s i t u a t i o n  w i t h  r e s p o n s i b i l i t y  f o r  t h e  o u t c o m e . n
1 5  
M a n i p u l a t i v e  m a t e r i a l s  a r e  m a t e r i a l s  w h i c h  t h e  p u p i l  i s  a b l e  t o  
f e e l ,  t o u c h ,  h a n d l e ,  a n d  m o v e .  T h e y  m a y  b e  r e a l  o b j e c t s  w h i c h  h a v e  
s o c i a l  a p p l i c a t i o n s  i n  o u r  e v e r y d a y  a f f a i r s ,  o r  t h e y  · m a y  b e  o b j e c t s  
w h i c h  a r e  u s e d  t o  r e p r e s e n t  a n  i d e a  o r  c h a r a c t e r i s t i c  o f  n u m b e r  o r  t h e  
n u m b e r  s y s t e m .  O b j e c t s  l i k e  t h e  m e a s u r i n g  c u p ,  r u l e r ,  o t h e r  m e a s u r a t i o n  
d e v i c e s ,  a n d  m o n e y  a r e  u s e d  i n  o u r  d a i l y  l i v e s ;  m a t e r i a l s  d e s i g n e d  s p e -
c i f i c a l l y  f o r  n u m b e r  w o r k  a r e  c o u n t e r s ,  k i n d e r g a r t e n  s t i c k s ,  f l a n n e l  
b o a r d  a n d  c o l o r e d  c i r c l e s ,  e t c .  
P i c t o r i a l  m a t e r i a l s  i n c l u d e  s u c h  t h i n g s  a s  c h a r t s ,  p o s t e r s  a n d  
m a t e r i a l s  w h i c h  m a y  b e  p r o j e c t e d  o n  t h e  s c r e e n .  S l i d e s ,  f i l m s ,  a n d  
f i l m s t r i p s  a r e  a l s o  r e p r e s e n t e d  i n  t h i s  c l a s s i f i c a t i o n .  
S y m b o l i c  m a t e r i a l s  a r e  w r i t t e n  o r  p r i n t e d  m a t e r i a l  s u c h  a s  t e x t -
b o o k s ,  w o r k b o o k s ,  a n d  i n s t r u c t i o n a l  t e s t s .  
1 5 .  ~., 1 6 2 .  
There should be opportunity for excursions and field trips, visual, 
manipulative and symbolic materials in the instructional program. 
16 Grossnickle recommended that the classroom become a laboratory where 
the pupil can manipulate things to discover number themselves. This 
laboratory method is applied to learning by various techniques. The 
nature of the instructional program determines how it can be used in 
the classroom. Each experience demands a different approach to the 
problem of learning number. 
16. Grossnickle, F. E., "The Use of Multi-Sensory Aids in Developing 
Arithmetical Meanings," .Arithmetic, ~. Supplementary Educational 
Monograph, Number 66, Chicago: The University of Chicago Press, 
1948, 1-14. 
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R e a l  E x p e r i e n c e s  
C o n c e p t s  C o n c e r n i n g  W e i g h t 1 7  
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G r a d e  o n e  c l a s s - - - i n t r o d u c t o r y  l e s s o n  f o r  a  s h o r t  u n i t  o n  t h e  t o p i c  o f  
w e i g h t .  
P u r p o s e  o f  l e s s o n :  T o  s t i m u l a t e  t h e  c h i l d r e n  t o  f o r m u l a t e  a n d  
t o  s t a t e  t h e i r  i d e a s  c o n c e r n i n g  t h e  m e a n i n g  o f  w e i g h t ,  p r o c e d u r e s  
f o r  e s t i m a t i n g  w e i g h t ,  p r o c e d u r e s  f o r  m e a s u r i n g  w e i g h t ,  a n d  s o m e  
o f  t h e  i d e a s  u n d e r l y i n g  b a l a n c e .  
M a t e r i a l s  u s e d  f o r  l e s s o n :  ( 1 )  T w o  p a p e r  b a g s  c o n t a i n i n g  s a n d ;  
o n e  b a g  w a s  c o l o r e d  r e d  a n d  o n e  b a g  w a s  c o l o r e d  b l u e .  T h e  b a g  
c o l o r e d  r e d  w a s  l a r g e r  t h a n  t h e  o n e  c o l o r e d  b l u e  a n d  c o n t a i n e d  
m o r e  s a n d .  ( 2 )  T w o  p a p e r  b a g s  c o l o r e d  g r e e n .  E a c h  b a g  w a s  
t h e  s a m e  s i z e ,  b u t  o n e  b a g  c o n t a i n e d  r o c k s  a n d  o n e  c o n t a i n e d  
c o t t o n .  
L e s s o n  p r o c e d u r e  
T e a c h e r :  ( T e a c h e r  h e l d  u p  a  l a r g e  p a p e r  b a g  c o l o r e d  r e d  a n d  s m a l l e r  
p a p e r  b a g  c o l o r e d  b l u e .  E a c h  o f  t h e  b a g s  h a d  s a n d  i n  i t . )  T o d a y  
w e  a r e  g o i n g  t o  t a l k  a b o u t  w e i g h t .  T h e s e  p a p e r  b a g s  h a v e  s a n d  i n  
t h e m .  W h i c h  p a p e r  b a g  d o  y o u  t h i n k  i s  t h e  h e a v i e r ?  
C h r i s t i n a :  T h e  b i g  o n e .  
T e a c h e r :  ' W e y  i s  i t  h e a v i e r ?  
L a u r a :  B e a s . u s e  i t  i s  b i g g e r .  
C r a i g :  I '  1 1  s h o w  y o u .  ( C r a i g  c a m e  u p  a n d  l i f t e d  t h e  t w o  b a g s  a n d  
c o n t i n u e d  w i t h  t h e  f o l l o w i n g  s t a t e m e n t s . )  T h i s  o n e  ( t h e  l a r g e r  o n e )  
i s  h e a v i e r  b e c a u s e  i t  i s  s o  h a r d  t o  l i f t .  r  c a n  l i f t  t h i s  o n e  
h i g h e r .  ( H e  s h o w e d  w h a t  h e  m e a n t  b y  l i f t i n g  t h e  l i g h t e r  o n e  h i g h -
e r  t h a n  t h e  h e a v i e r  o n e . )  I  c a n  h o l d  t h i s  o n e  u p  j u s t  t h i s  f a r ,  a n d  
t h e  l i g h t  o n e  u p  t h i s  f a r .  
T e a c h e r :  T h a t  i s  a  g o o d  w a y  t o  f i n d  o u t  w j l i c h  b a g  i s  h e a v i e r .  
J o e :  T h a t  i s  l i k e  a  t e e t e r - t o t t e r ,  C r a i g .  T h e  h e a v y  o n e  g o e s  d o w n  
f a r t h e r ,  a n d  t h e  l i g h t  o n e  c o m e  u p  h i g h e r .  
C r a i g :  Y e s ,  i f  R i c h a r d  a n d  J i m  w e r e  o n  t h e  t e e t e r - t o t t e r ,  R i c h a r d  
1 7 .  S p e n c e r ,  P .  L . ,  a n d  B r y d e g a a r d ,  M a r g u e r i t e ,  B u i l d i n g  M a t h e m a t i c a l  
C o n 6 e p t l  ~ ~ E l e m e n t a r y  S c h o o l .  N e w  Y o r k :  H e n r y  H o l t  a n d  C o -
m p a l z y ' ,  1 9 5 2 ,  1 7 - 1 9 .  
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would go down and Jim would go up. (Richard was much heavier than 
Jim.) 
Richard: · That wouldn't be true if I moved forward and Jim moved back 
on the board. 
Teacher: Craig, what would need to be true for Jim to go up and for 
Richard to go down? 
Craig: Richard and Jim should sit the same distance from the end of 
the board. If they do, Richard will go down and Jim will go up. 
(Note: Experimentation with concepts of balance was left for another 
lesson.) 
Jim: That is just the way it works with the paper bags. 
(Teacher held up two paper bags colored green. The bags looked 
alike in color, size, and extent to which they were filled.) 
Teacher: Here I have two other paper bags. Which one of these do 
you think is heavier? 
Laura: Wha.t is in them? 
Teacher: That is a good question. Could you be a good judge of 
which one is the heavier if you didn't know wh~t was in them? 
Mary: No. You could guess, but it wouldn' t make much sense. You 
really can't tell which is heavier unless you know what is in them, 
Teacher: That is true. I' 11 tell you what each bag contains. This 
bag has rocks in it. This one has cotton in it. · 
Susan: Well, that's easy. You were just trying to catch us. Cotten 
takes up a lot of room, but it is soft and light. The bag with 
the rocks is heavier. 
Teacher: Without using scales such as are used in a store, when we 
look at two packages, how can we tell which package is the lighter 
one and which is the heavier one? 
Richard: By lifting the things, you can tell which one is light and 
which one is heavy. 
Frank: You can tell by looking and seeing which bag is bigger if they 
have the same kind of stuff in them. 
Lewis: You can tell which one is heavier if you know what is in them. 
If one sack had cotton and one sack had rocks, you couldn't tell by 
just looking at the sacks. 
Craig: You could use a teeter-totter. Using a teeter-totter, we could 
see wpo is heavier when two of us are on the teeter-totter. 
Karen: Our big teeter-totter would work. 
Jerry: I think that the big teeter-totter would work. 
Teacher: Would you like to make a small teeter-totter? 
Dick: Yes. We could make it with some boards. I'll show you how. 
()ick went to the board and sketched a plan for a teeter-totter.) 
Teacher: That is a good picture, Dick. Would you like me to get the 
5 9 .  
b o a r d s  s o  t h a t  y o u  c o u l d  p u t  t h e m  t o g e t h e r  f o r  y o u r  t e e t e r - t o t t e r ?  
D i c k :  C o u l d  y o u  b r i n g  t h e m  t o m o r r o w ?  T h e n  w e  c o u l d  w e i g h  t h i n g s  t o -
m o r r o w .  
T e a c h e r :  I  s h a l l  t r y  t o  h a v e  t h e  b o f 4 . I " d S  b y  t o m o r r o w .  A t  r e c e s s ,  y o u  
m a y  w a n t  t o  t r y  f i n d i n g  o u t  m o r e  t h i n g s  a b o u t  h e a v i e r  a n d  l i g h t e r  
w h e n  y o u  p l a y  o n  t h e  t e e t e r - t o t t e r .  
M a n i p u l a t i v e  M a t e r i a . l s  
R e a l  o b j e c t s  
P r o c e d u r e s  f o r  M e a s u r i n g l
8  
T h i s  l e s s o n  w a s  d e v e l o p e d  b y  a  g r o u p  o f  c p i l d r e n  i n  g r a d e  o n e .  T h e  
g r o u p  h a d  d o n e  c o n s i d e r a b l e  m e a s u r i n g  a n d  h a d  e v o l v e d  a  c o n c e p t  o f  o n e -
h a l t  t h a t  w a s  w e l l - r e f i n e d  f o r  t h e  l e v e l  o f  t h e  g i v e n  g r o u p  o r  c h i l d -
r e n .  
P u r p o s e  o f  t h e  l e s s o n :  ( 1 )  T o  c h a l l e n g e  t h i n k i n g  c o n c e r n i n g  t h e  
n a t u r e  o f  m e a s u r i n g  a n d  p r o c e d u r e s  f o r  m e a s u r i n g ;  t . o  a n a l y z e  a n d  t o  
r e f i n e  t h e  a b i l i t y  t o  e s t i m a t e .  ( 2 )  T o  l e a d  t h e  c h i l d r e n  t o  e v o l v e  
m e a s u r i n g  s t i c k s .  
M a t e r i a l s  u s e d :  F o u r  s t i c k s .  ( T w o  s t i c k s  w e r e  s t r a i g h t ;  o n e  w a s  
a  p i e c e  o f  d o w e l i n g  a b o u t  3 6 "  l o n g  a n d  t h e  o t h e r  w a s  a  n a r r o w  p i e c e  
o f  b o a r d  a b o u t  1 6 "  l o n g .  T h e  t w o  o t h e r  s t i c k s ,  d i f f e r e n t  i n  l e n g t h ,  
w e r e  n o t  s t r a i g h t  b u t  w e r e  n o t  v e r y  c r o o k e d . )  A  b a l l  o f  s t r i n g ,  a  
p i e c e  o r  s t r i n g ,  a n d  p i e c e s  o r  c o l o r e d  p a p e r  o r  t h e  f o l l o w i n g  s i z e s - -
1 8 "  x  2 4 " ,  1 2 "  x  1 8 " ,  9 "  x  1 2 "  - w e r e  o n  t h e  t a b l e  n e a r  w h e r e  t h e  
g r o u p  w a s  s e a t e d .  
L e s s o n  p r o c e d u r e  
T e a c h e r :  W h a t  t h i n g s  d o  y o u  s e e  o n  t h i s  t a b l e  t h a t  c o u l d  b e  u s e d  t o  
h e l p  u s  m e a s u r e ?  
G e n e r a l  r e s p o n s e :  A  p i e c e  o f  s t r i n g ,  s t i c k s ,  a  b a l l  o f  s t r i n g ,  a n d  
p i e c e s  o f  p a p e r .  
T e a c h e r :  I f  y o u  w a n t e d  t o  m e a s u r e  h o w  l o n g  o u r  b l a c k b o a r d  i s ,  w h a t  
w o u l d  y o u  u s e  t o  m e a s u r e  i t ?  
S a n d r a :  I  w o u l d  u s e  t h i s  s t i c k .  ( S a n d r a  p o i n t e d  t o  t h e  l o n g e r  
s t r a i g h t  s t i c k . )  
B i l l :  ( P i c k i n g  u p  a  c r o o k e d  s t i c k . )  T h i s  s t i c k  i s  n o t  g o o d .  I  
w o u l d n ' t  u s e  i t .  I t ' s  t o o  c r o o k e d  a n d  w o u l d n ' t  b e  g o o d  t o  u s e .  
J i m :  I  w o u l d n ' t  u s e  t h i s  s t i c k ,  e i t h e r .  ( J i m  p i c k e d  u p  t h e  o t h e r  
1 8 .  S p e n c e r  a n d  B r y d e g a a r d ,  . Q I ? •  £ . ! . ! : . ,  4 0 - 4 4 .  
60. 
stick that wasn't straight.) 
Teacher: Why wouldn't it be all right to use these sticks? 
Bill: It wouldn't be good because you can't stretch it out. (Bill tried 
to straighten the stick that he had rejected to show that he was 
right.) 
Dick: Let's throw out the two sticks that we won't use to measure with. 
Mary Lou: I would use a stick rather than a piece of string because 
a string might sag. 
Teacher: Which of the things on the table would you use to measure 
how tall you are? 
Peg: I'd use this stick. (Peg selected the longer stick of the sticks 
accepted by the group far measuring.) I 111 show you how it war ks. 
Will you hold the stick, Jim? 
(Jim took the stick and tried to measure Peg by standing the stick 
against her. He readily saw that Peg was taller than the length 
of the stick. Together, they evolved the idea of having Peg stand 
against the wall and placing the stick at right angles to the wall 
and against the top of Peg's head. They decided upon a piece of 
chalk to mark Peg's height on the wall. Then Peg stepped away, 
and they measured the height of the mark from the floor.) 
Jim: Peg, you are this tall. You are one stick and this much more of 
the stick tall. (Jim showed how much more of the stick.) 
Tim: That is one stick and almost a half more. 
Teacher: How can you tell where half is on the stick? 
Page: I know one way that you can find out. You could take the stick, 
and put it on the end of your finger, and find the middle. It 
will balance if you have the middle. 
(This was about the last suggestion that the teacher anticipated. 
The teacher experimented to see if she could perform the set task. 
It worked fairly wellt) 
Page: Now we can measure to see if it is as far from this end to 
your finger as it is from the other end. We can use this piece of 
string. 
(Page used the piece of string and measured from one end to the 
position of the teacher's finger, held the place on the piece of 
string and compared it with the other side of the stick.) 
Page: It worked. 
Tom: I know another way that we could have found the middle of the 
stick. We could use a piece of paper, but the paper we have on 
the desk isn't lomg enough. 
Susan: I have another way. May I cut a piece of string from the 
ball of string? 
Teacher: You may, Susan. 
(Susan took the ball of string, measured a piece that was the length 
of the stick, and cut the string.) 
Susan: I can fold this string in the middle. Then I can measure and 
put the string on the stick. 
6 1 .  
{ S u s a n  p l a c e d  t h e  s t r i n g  o n  t h e  s t i c k  a n d  f o u n d  t h e  c e n t e r  o f  t h e  
s t i c k .  S h e  t h e n  c h e c k e d  t o  s e e  t h a t  t h e  t w o  s i d e s  o f  t h e  s t i c k  w e r e  
e q u a l  i n  l e n g t h ) . .  
D i c k :  I '  1 1  m a k e  a  m a r k  i n  t h e  m i d d l e ,  a n d  w e '  1 1  s e e  i f  y o u  c o m e  t o  t t e  
h a l f  m a r k .  
{ J i m  m e a s u r e d  P e g . )  
J i m :  P e g ,  y o u  w e r e  a s  t a l l  a s  o n e  a n d  t h i s  m u c h  l e s s  t h a n  o n e - h a l f  
m o r e  o f  t h e  s t i c k .  
S a n d r a :  M a y  I  b e  t h e  n e x t  o n e  t o  b e  m e a s u r e d ?  
T e a c h e r :  Y o u  m a y  b e  t h e  f i r s t  o n e  t o  b e  m e a s u r e d  t o m o r r o w ,  S a n d r a .  
T h e  l e s s o n  e n d e d  f o r  t h e  t i m e  b e i n g ,  b u t  w i t h  t h e  m e a s u r i n g  t h a t  
f o l l o w e d  t h e  n e x t  d a y ,  t h e  c h i l d r e n  e v o l v e d  t h e  i d e a  t h a t  i t  w o u l d  b e  
v e r y  h e l p f u l  i f  t h e y  a g a i n  d i v i d e d  t h e i r  s t i c k - - e a c h  h a l f  i n t o  h a l f  
a g a i n .  
U s i n g  O b j e c t s  t o  R e p r e s e n t  a n  I d e a  
N u m b e r  G r o u p i n g .
1 9  
G i v e  e a c h  c h i l d  6  c o u n t i n g  d i s c s .  T h e n  a s k  h i m  t o  
s e e  w h a t  n e w  a n d  i n t e r e s t i n g  w a y s  h e  c a n  a r r a n g e  t h e  d i s c s  i n  g r o u p s .  
N e x t  h a v e  e a c h  c h i l d  w h i s p e r  s o m e t h i n g  w h i c h  h e  d i s c o v e r s  i n d e p e n d e n t l y .  
S e l e c t  t h e  a n s w e r s  w h i c h  h a v e  s o m e t h i n g  t o  d o  w i t h  t h e  m a k i n g  o f  a  
n u m b e r  f a c t  a n d  a s k  e a c h  c h i l d  w h o  m a d e  t h e  d i s c o v e r y  t o  t e l l  i t  t o  t h e  
c l a s s .  T h e n  t h e  t e a c h e r  h a s  e a c h  p u p i l  m a k e  t h e  n u m b e r  c o m b i n a t i o n  
w i t h  t h e  d i s c s .  
P i c t o r i a l  M a t e r i a l s  
T e a c h i n g  t h e  M e a n i n g  o f  t h e  N u m b e r s  f r o m  O n e  t o  T e n . 2 0  
T h e  c h i l d r e n  i n  t h e  f i r s t  g r a d e  m a d e  a  n u m b e r  c h a r t  b y  p l a c i n g  
c o l o r e d  p a p e r  b a l l s  i n  a  p o c k e t  c h a r t  o n  t h e  b u l l e t i n  b o a r d .  T h e n  
t h e  c h i l d r e n  m a d e  a  p e r m a n e n t  c h a r t  o f  o a k t a g .  
1  
o n e  
0  
2  
t w o  
0 0  
3  
t h r e e  
0 0 0  
4  
f o u r  
0 0 0 0  
5  
f i v e  
0 0 0 0 0  
6  
s i x  
0 0 0 0 0 0  
7  
s e v e n  
0 0 0 0 0 0 0  
1 9 .  
G r o s s n i c k l e ,  e t .  a l . ,  . . 2 2 •  . £ ! : ! ; : . ,  1 6 5 .  
2 0 .  
l Q . ! g . '  1 6 5 .  
8 eight 
9 nine 
10 ten 
00000000 
000000000 
0000000000 
Projection Materials 
Teaching Comparison.21 
62. 
Colorful pictures from magazines and story-books were used to 
teach the pupil an understanding of the words "big" and "little". The 
children studied the pictures and indicated understanding by locating 
things in the picture according to their size. The type of question 
used is as follows: 
1. Find the little girl. 
2. Tell what the big boy is doing. 
3. What color is the little dog? 
4. How many big birds do you see? 
Developing Ideas Relating to Tim.e22 
Show pictures of typical daily activities (eating lunch, going to 
bed, rising, time for school, etc.) together with pictures of clocks 
showing the time for each of these activities. 
VISUAL AND MANIPULATIVE MATERIALS 
The visual and manipulative materials are catagorized under these 
topics: (1) manipulative materials, (2) pictorial materials, and 
(3) projection materials. While there are many materials available, 
this is merely a representative listing of both manUfactured items and 
inexpensive items collected and/or teacher-made; it is, however, an 
adequate sampling. 
Manipulative materials may be purchased from supply houses or they 
may be made in the classroom. Primary grade teachers have so many 
21. Ibid., 167. 
22. Grossnickle, et. al., .212• ~., 167. 
6 . 3 0  
d u t i e s  t h a t  i t  m a y  b e  d i f f i c u l t  t o  m a k e  a l l  o f  t h e  n e e d e d  s u p p l e -
m e n t a r y  m a t e r i a l s .  
M a t e r i a l s  A v a i l a b l e  F r o m  S u p p l y  H o u s e s
2 3  
1 .  C o n c r e t e  M a t e r i a l s .  S u c h  c o n c r e t e  m a t e r i a l s  a s  1 - i n c h  c u b e s ,  
s t i c k s ,  b e a d s ,  c l o c k  f a c e s ,  a n d  t o y  m o n e y  a r e  n e c e s s a r y  i t e m s  
i n  a n  a r i t h m e t i c  l a b o r a t o r y .  M a t e r i a l s  o f  t h i s  k i n d  a r e  r e a d i -
l y  s e c u r e d  f r o m  m o s t  s c h o o l - s u p p l y  h o u s e s .  
2 .  T e a c h - a - n u m b e r  K i t .  T h e  k i t  c o n s i s t s  o f  a  s e t  o f  w o o d e n  b l o c k s  
1  1 / 2 "  x  1  . 3 / 4 "  i n  w h i c h  a  d i f f e r e n t  c o l o r e d  b l o c k  i s  u s e d  f o r  
e a c h  d i g i t  f r o m  o n e  t o  t e n .  E a c h  b l o c k  i s  l a b e l e d  w i t h  t h e  
n u m e r a l  i t  r e p r e s e n t s .  T h e  b l o c k s  v a r y  i n  t h i c k n e s s .  T h e  
b l o c k  t o  r e p r e s e n t  1  i s  i "  t h i c k  a n d  t h e  b l o c k  t o  r e p r e s e n t  
e a c h  s u c c e e d i n g  n u m b e r  i n c r e a s e s  i "  i n  t h i c k n e s s .  P u p i l s  m a y  
l e a r n  t h e  v a l u e  a n d  m e a n i n g  o f  n u m b e r s  t h r o u g h  c o m p a r i s o n  o f  
s i z e s  o f  b l o c k s .  
3  o  A r i t h m e t i c  R e a d i n e s s  K i t .  T h e  k i t  c o n s i s t s  o f  t e n  w o o d e n  
b l o c k s  2 "  x  2
1 1  
x  . 3  /  4 " ,  w i t h  a  h o l e  t h r o u g h  t h e  c e n t e r ,  a  
s t r i n g i n g  l a c e ,  s m a l l  i n d i v i d u a l  n u m b e r  c a r d s ,  a n d  a  s m a l l  
s u p p l y  o f  p l a y  m o n e y .  T h e  m a t e r i a l s  m a y  b e  u s e d  t o  d e v e l o p  
t h e  s e r i a l  i d e a  o f  n u m b e r s  f r o m  1  t o  1 0  a n d  t o  s h o w  r e l a t i o n -
s h i p s  a m o n g  t h e  b a s i c  c o i n s .  
4 .  P r i m a r y  N u m b e r  C u t o u t s .  T h e s e  m a t e r i a l s  i n c l u d e  a  p o r t a b l e  
e a s e l  ( 1 9 "  x  2 8 " )  w h i c h  h a s  a  d i s p l a y  s u r f a c e  o f  b l a c k  v a l o u r  
a n d  a n  a m p l e  s u p p l y  o f  c u t o u t s  o f  r a b b i t s ,  d u c k s ,  s t a r s ,  a n d  
c i r c l e s  t h a t  a r e  l i n e d  o n  b o t h  s i d e s  w i t h  c o n t r a s t i n g  c o l o r e d  
v a l o u r .  T h e  c o h e r e n c e  o f  t h e  v e l o u r  s u r f a c e s  h o l d s  t h e  c u t -
o u t s  i n  p o s i t i o n  o n  t h e  d i s p l a y  b o a r d  e v e n  w h e n  t h i s  b o a r d  i s  
a l m o s t  v e r t i c a l .  T h e  m a t e r i a l  i s  u s e d  t o  d e m o n s t r a t e  d i f f e r -
e n t  c o n c e p t s  a n d  r e l a t i o n s h i p s  w i t h  s m a l l  g r o u p s .  
5 .  C o u n t i n g  D i s k s .  T h e s e  d i s k s  a r e  m a d e  o f  d u r a b l e  f i b e r  a b o u t  
l t "  i n  d i a m e t e r  i n  a  s o l i d  c o l o r .  T h e y  l e n d  t h e m s e l v e s  t o  
c o u n t i n g ,  d i s c o v e r i n g  n u m b e r  f a c t s  a n d  d e m o n s t r a t i o n s .  
2 3 .  G r o s s n i c k e l ,  F .  E . ,  " I n s t r u c t i o n a l  V i . a t e r i a l s  f o r  T e a c h i n g  A r i t h -
m e t i c . "  T h e  T e a c h i n g  . 2 f  A r i t h m e t i c .  F i f t i e t h  Y e a r b o o k ,  P a r t  I I ,  
N a t i o n a l  S o c i e t y  f o r  t h e  S t u d y  o f  E d u c a t i o n .  C h i c a g o :  U n i v e r s i t y  
o f  C h i c a g o  P r e s s ,  1 9 5 1 ,  1 7 3 - 1 7 5 .  
6. Modernized Abacus. This abacus has a solid backing which 
supports 4 vertical wires with different colored beads to 
represent the first four places in our number system. Nine 
beads or the same color are on each wire with a top tenth 
bead or the next succeeding color. The tenth bead completes 
the ten and shows by its color that 10 beads are equal to 1 
bead of the next higher order. 
7. Ten-Ten Counting Frame. This counting tram, S!-" x 9", is 
made of wood and it supports ten wires, each of which hold 
ten i" beads. Its principal uses are to provide a counting 
activity and to emphasize the fact that our number system is 
a system or tens. 
s. The Hundred-Board. The hundred board consists of a tram.ad 
cardboard 2Q inches square equipped with 100 cardboard disks 
and two cards 20 inches square. The one is a counting card 
which contains the numbers 1 to 100 printed in sequence, ten 
numbers to a line. The hundred-board is designed for count-
ing and to develop the basic facts meaningfully in all four 
processes. 
Te,cher-Made or Inexpensive Instructional Materials 
Grade I:24 
Large lima beans or other counters 
Tongue depressers, swab or kindergarten sticks, or similar mater-
ials (for making bundles or ten•s) 
Number cards to build concepts and teach recognition of numbers 
1. Pictures (1 through 10) with no figures 
2. Cards with number name 
3. Cards with figure only 
4. Spot patterns (1 through 10) with no figures 
5. Set of spot pattern cards with figures 
6. Set of picture cards with figures 
7. Set or sets of abstract number cards, 1 through 10, to use 
for matching with 1, 4, 5, and 6 
8. Spot pattern cards showing groupings, 1 to 10 
Ten strip (10 spots on 10 strips of tag) and 10 individual spot 
cards for use in pocket chart 
One hundred cart 
1. Circles or spots, 10 rows of 10 each 
24. Clanfield, Mary, Mastery Program !!! Ari thmetie i2!: Elementary 
Schools. Longview, Washington; Longview Public Schools, 1952, 37 • 
2 .  N u m b e r s  1  t h r o u g h  1 0 0  
N u m b e r  f r a m e - 1 0  l a r g e  b e a d s  o n  w i r e  
F l a n n e l  b o a r d  a n d  c o l o r e d  c i r c l e s  
L a r g e  c l o c k  f a c e  
L a r g e  t h e r m o m e t e r  
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1 .  N u m b e r  R e a d i n e s s  C h a r t s .  T h e  s e t  c o n s i s t s  o f  f o u r t e e n  s e p a r a t e  
c h a r t s  l B i ' "  x  2 4 t " ,  a n d  o n e  p e r f o r a t e d  s h e e t  o f  6 7  c u t o u t s .  T h e  
c h a r t s  a r e  c o l o r e d  p i c t u r e s  r e p r e s e n t i n g  e x p e r i e n c e s  f a m i l i a r  t o  
y o u n g  childr~. S l o t s  a r e  c u t  i n  t h e  c h a r t s  s o  t h a t  t h e  c u t  o u t s  
J : D a y  b e  i n s e r t e d .  T h e  s e t  o f  c h a r t s  i s  d e s i g n e d  f o r  u s e  a t  t h e  
b e g i n n i n g  o f  t h e  f i r s t  y e a r  o f  i n s t r u c t i o n  t o  p r o v i d e  a  s e r i e s  
o f  e x p e r i e n c e s  t h a t  s h o u l d  p r e c e d e  t h e  u s u a l  s y s t e m a t i c  p r o g r a m .  
2 .  C l a s s  N u m b e r  C h a r t .  T h i s  c h a r t  s h o w s  p i c t u r e s ,  n u m e r a l s ,  a n d  
n a m e s  o f  n u m b e r s  f r o m  1  t o  1 0  a n d  i s  p r i n t e d  o n  a  l a r g e  c a r d -
b o a r d  f o r  c l a s s r o o m  d i s p l a y .  T h e  c h a r t  i s  d e s i g n e d  t o  t e a c h  
t h e  r e a d i n g  a n d  w r i t i n g  o f  n u m b e r s .  
'  
J .  T h e  1 0 0 - c h a r t .  T h e  1 0 0  c h a r t  c o n s i s t s  o f  1 0  s t r i p s  3 "  x  2 2 " .  
A  r o w  o f  1 0  r e d  d o t s  i s  p r i n t e d  o n  e a c h  s t r i p .  A  w a l l  c h a r t  i s  
r e q u i r e d  t o  d i s p l a y  t h e  m a t e r i a l s  p r o p e r l y .  
4 .  C o u n t i n g  c h a r t .  T h i s  c h a r t  p r o v i d e s  s y m b o l s  i n  s e m i - c o n c r e t e  
f o r m  w h i c h  m a y  b e  u s e d  f o r  c o u n t i n g  f r o m  1  t o  1 0 0 .  
5 .  O n e  h u n d r e d  c h a r t .  T h e  c h a r t ,  2 5 "  x  2 9 " ,  i s  p r i n t e d  o n  h e a v y  
p a p e r  a n d  i s  d e s i g n e d  f o r  c l a s s r o o m  u s e .  T h e  m a i n  p u r p o s e  o f  
t h i s  m a t e r i a l  i s  t o  h e l p  t e a c h  c o u n t i n g  t o  1 0 0  a n d  v i s u a l i z e  
t h e  n u m b e r  s y m b o l s  i n  t h e  p r o c e s s .  
6 .  N u m b e n r  W e  S e e .  T h i s  i s  a  7 2 - p a g e  b o o k  o f  p i c t u r e s  i n  c o l o r  a n d  
d e s i g n e d  t o  p r o v i d e  a  s y s t e m a t i c  d e v e l o p m e n t  o f  n u m b e r  c o n c e p t s  
b y  n o n - f o r m a l ,  c o n c r e t e  m e t h o d s .  A l t h o u g h  t h i s  i s  a  b o u n d  b o o k ,  
i t  i s  i n c l u d e d  i n  t h i s  l i s t i n g  b e c a u s e  i t  i s  e n t i r e l y  p i c t o r i a l .  
A  t e a c h e r ' s  e d i t i o n  i s  a v a i l a b l e  w h i c h  g i v e s  d e t a i l e d  s u g g e s t i o n s  
f o r  u s i n g  e a c h  p a g e .  
7 .  P i c t u r e - S y m b o l  C a r d s .  T h e s e  c a r d s  a r e  u s e d  p r i m a r i l y  t o '  t e a c h  
t h e  n u m b e r  s y m b o l  b y  a s s o c i a t i n g  i t  w i t h  t h e  p i c t u r e  o f  t h e  g r o u p  
o f  o b j e c t s  i t  r e p r e s e n t s .  S e t s  o f  c a r d s  f o r  n u m b e r s  l  t o  1 0  a r e  
a v a i l a b l e  i n  s i z e s  1 u i t a b l e  f o r  p u p i l  u s e  a n d - c l a s s  u s e .  
2 5 .  G r o s s n i c k l e ,  e t .  a l . ,  . 2 2 •  i l l · ,  1 7 6 - 1 7 7 .  
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8. Group Recognition Cards. Cards of various sizes show number 
groups either by using pictures of real objects or by using dots, 
squares, triangles, or lines arranged in patterns to represent 
the number groups. Sets are available for individual. pupil and 
class use. 
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B a n n o n ,  L a u r a ,  P a t t y  P a i n t s  A  P i c t u r e .  C h i c a g o :  A l b e r t  W h i t m a n  
C o m p a n y ,  1 9 4 6  
B a r r o w s ,  M a r j o r i e ,  E z r a  2  E l e p h a n t .  N e w  Y o r k :  G r o s s e t t  a n d  
D u n l a p ,  1 9 3 4  
B r o w n ,  M a r g a r e t  W i s e ,  ~ A n i m a l s .  N e w  Y o r k :  R a n d o m  H o u s e ,  1 9 4 1 .  
B u r t o n ,  V i r g i n i a  L e e ,  ~ L i t t l e  ~· B o s t o n :  H o u g h t o n  M i f f l i n  
C o m p a n y ,  1 9 4 2 .  
G a g ,  W a n d a .  M i l l i o n s  o f  ~· N e w  Y o r k :  C o w a r d - M c c a n n ,  1 9 2 8 .  
H o g a n ,  I n e z .  T h e  t w i n  s e r i e s .  N e w  Y o r k :  E .  P .  D u t t o n .  
H u r d ,  C l e m e n t ,  B u m b l e  B u g s  a n d  Elephant~. N e w  Y o r k :  W i l l i a m  R .  
S c o t t ,  1 9 3 8 .  
J a c k s o n ,  L o r a  z . ,  A r o u n d  2  Q l o c k .  N e w  Y o r k :  G r o s s e t  a n d  
D u n l a p ,  1 9 3 7 .  
M e r w i n ,  D e c i e ,  ~ f 2 ! :  T a m m i e .  N e w  Y o r k :  O x f o r d  U n i v e r s i t y  P r e s s ,  
1 9 4 6 .  
M i l n e ,  A .  A . . ,  l i 2 l : !  ~ ~ f i l c ·  N e w  Y o r k :  E . P .  D u t t o n ,  1 9 2 7 .  
S m i t h ,  C h a r l o t t e  H e l e n  ( C h a r i m s ,  p s e u d o n y m ) .  S u r p r i s e .  R a c i n e ,  
W i s c o n s i n :  \ l f u i t m a n  P u b l i s h i n g  C o m p a n y ,  1 9 3 4 ·  
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PROJECTION MATERIALS 
Specific Uses of Projection Materials 
There are four specific things which may be accomplished by the 
use of projection materials.26 They are: 
1. To motivate study of number through showing a life-like 
usage of number in a meaningful situation. 
2. To show the type of procedure to use or to follow in pre-
senting a particular phase of a topic or a process. 
3. To introduce activities that provide or suggest means of 
manipulating materials so as to make learning effective for 
the pupils. 
4. To present an over-all view of a particular topic that may 
be used as a review or as a form of a, test. 
Factors which should not be overlooked by the teacher in planning 
for a demonstration are: (1) frequently materials are not available a:t 
the opportune time, since often the school does not have films or 
filmstrips of its own, and (2) the teacher does not plan for the demon-
stration adequately. Before showing a film or a filmstrip, the teacher 
should preview the material and plan the lesson with reference to the 
27 
materials shown and to suggestions offered in the teacher's guide. 
The advantage of filmstrips over films is the ease of adjusting 
the timing to meet needs of the pupils. The rapidity with which a 
26. Grossnickle and Metzner, .212• .£.!1., 16. 
27. ~., 19. 
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f i l m  g o e s  m a k e s  i t  d i f f i c u l t  f o r  y o u n g  c h i l d r e n  t o  f o l l o w  w i t h  t h e  
s a m e  d e g r e e  o f  c o m p r e h e n s i o n .  T o o ,  i t  i s  m u c h  e a s i e r  t o  h a v e  a  d i s -
c u s s i o n  o n  a  f i l m s t r i p  t h a n  o n  a  f i l m  b e c a u s e  o f  t h e  e a s e  o f  o p e r a t i n g  
a  f i l m s t r i p .  A n o t h e r  f a v o r a b l e  f e a t u r e  o f  t h e  f i l m s t r i p  c o m p a r e d  t o  a  
f i l m  i s  t h e  d i f f e r e n t i a l  i n  c o s t .  A  s o u n d  f i l m  c o s t s  a p p r o x i m a t e l y  $ 4 5 . 0 0  
a s  c o m p a r e d  t o  a b o u t  $ 3 . 0 0  f o r  a  f i l m s t r i p .  T h e  f i l m s t r i p  i s  b e t t e r  
a d a p t e d  f o r  i n s t r u c t i o n a l  p u r p o s e s .
2 8  
S o m e  f i l m s t r i p s  m a y  b e  t o o  l o n g  f o r  o n e  c l a s s  p e r i o d .  A s  m u c h  t i m e  
s h o u l d  b e  g i v e n  t o  e a c h  f r a m e  a s  s e e m s  d e s i r a b l e  i n  v i e w  o f  : 2 9  
1 .  T h e  g e n e r a l  m a t u r i t y  o f  t h e  c h i l d r e n .  
2 .  T h e i r  p r e v i o u s  e x p e r i e n c e s  w i t h  t h e  s u b j e c t  m a t t e r  d e a l t  
w i t h  o r  s u g g e s t e d .  
3 .  T h e i r  p r e v i o u s  e x p e r i e n c e s  w i t h  v i s u a l  m a t e r i a l s ,  a n d  t h e i r  
a b i l i t y  t o  o b s e r v e  a c c u r a t e l y  a n d  t o  g a i n  f a c t s  a n d  c o n c e p t s  
f r o m  w h a t  t h e y  s e e o  
4 .  T h e  r e l a t i v e  d i f f i c u l t y  o f  t h e  f r a m e  s h o w n ;  t h e  a m o u n t  o f  
b a c k g r o u n d  r e q u i r e d  f o r  u n d e r s t a n d i n g  i t s  i m p l i c a t i o n s .  
5 .  T h e  n u m b e r  o f  s u g g e s t e d  a c t i v i t i e s  n e e d e d  t o  u n d e r s t a n d  t h e  
f r a m e .  T h e  p i c t u r e  m a y  a s k  t h e  p u p i l  t o  p o i n t  t o  c e r t a i n  
t h i n g s  o n  t h e  s c r e e n .  A c t i v i t i e s  o f  t h i s  k i n d  r e q u i r e  m o r e  
t i m e  t h a n  d o  t h o s e  i n  w h i c h  p u p i l s  m e r e l y  o b s e r v e  t h e  s e q u e n c e  
o f  p o r t r a y a l s  o n  t h e  s c r e e n .  
" O n e  c a u t i o n  s h o u l d  b e  o b s e r v e d  w i t h  r e s p e c t  t o  t i m i n g .  C h i l d r e n ' s  
i n t e r e s t s  m u s t  n o t  b e  d i s s i p a t e d  b y  d e l a y .  A  f i l m s t r i p  i s  s u c c e s s f u l  
o n l y  t o  t h e  e x t e n t  t h a t  c h i l d r e n  g i v e  i t  w i l l i n g  a n d  a c t i v e  a t t e n t i o n .  
2 8 .  
2 9 .  
G r o s s n i c k l e ,  F . E . ,  " T h e  U s e  o f  M u l t i - S e n s o r y  A i d s  i n  D e v e l o p i n g  
A r i t h m e t i c a l  M e a n i n g s , "  A r i t h m e t i c ,  1 . 2 i & , .  S u p p l e m e n t a r y  E d u c a t i o n -
a l  M o n o g r a p h .  C h i c a g o :  T h e  U n i v e r s i t y  o f  C h i c a g o  P r e s s ,  1 9 4 8 ,  8 - 9 .  
G r o s s n i c k l e  a n d  M e t z n e r ,  £ £ •  ~., 1 8 - 1 9 .  
The first showing of a filmstrip should do the following things:30 
1. Arouse curiosity and create an interest in the subject. 
2. Suggest questions and stimulate interest for further atudy. 
3. Give the children a chance, through discussion and adroit 
questioning, to identify with their own experiences each 
point brought out. 
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4. Give the teacher leads concerning the backgrounds of the 
children, and weaknesses in their information, with the 
result that the teacher may guide them more wisely in their 
subsequent investigations. 
This appraisa131 represents the composite group judgment of a 
committee of classroom teachers at the grade level for which the £ilm 
is designated. The evaluation is based on the suitability of the 
material as a teaching instrument to accomplish the purposes indicated 
by the producers at a specified grade level. 
Sound Films: 
1. Let1s Count. Coronet Films. This film is valuable to the 
teacher in suggesting types of counting acitvities which may 
may be used in the classroom. Evaluation: Good. Collabor-
ator: F. L. Wren. 
2. ~ .2£ lf!m. Young America Films, Inc., The large number 
of concepts discussed in this film would make it more suitable 
for review purposes than for introductory procedures. Evalu-
ation: Very Good. Advisers: W. A. Brownell and L. K. Eads. 
3. What~ ls?m:? Young America Films, Inc. This film illustrates 
four in a number of concrete and semi-concrete situations and 
then proceeds to an abstract presentation for four. Part I 
should be used for beginning pupils.who have some number ex-
periences but who are not ready for the use or symbols to 
30. ~., 19. 
31. Grossnickle, et. al., .212.• ~., 177-185J 
Grossnickle and Metzner, .2J2.. m., 36-58. 
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i n d i c a t e  a d d i t i o n  a n d  s u b t r a c t i o n  f a c t s .  E v a l u a t i o n :  G o o d .  
A d v i s o r s :  W .  A .  B r o w n e l l  a n d  L .  K .  E a d s .  
F i l m s t r i p s :  
1 .  E n c y c l o p e d i a  B r i t a n n i c a  F i l m s ,  I n c .  3 5  m m  f i l m s t r i p s  
A  s e r i e s  o f  s i x t e e n  f i l m s t r i p s  t o  b e  u s e d  i n  d e v e l o p i n g  
a n  u n d e r s t a n d i n g  o f  t h e  m e a n i n g ,  s e q u e n c e ,  a n d  u s e  o f  n u m b e r s ,  
w a s  p r e p a r e d  i n  c o l l a b o r a t i o n  w i t h  J .  R .  C l a r k  a n d  c .  H .  C l a r k .  
T h e  p h o t o g r a p h s  a r e  c l e a r ,  s i m p l e  d r a w i n g s ,  a r r a n g e d  t o  p e r m i t  
u s e  i n  c l a s s  i n s t r u c t i o n .  T h e s e  f i l m s t r i p s  a r e  a l s o  e x c e l l e n t  
f o r  r e v i e w  p u r p o s e s .  E v a l u a t i o n :  G o o d .  
C o u n t i n g  t o  5  
C o u n t i n g  t o  1 0  
R e a d i n g  N u m b e r s  t o  1 0  
W r i t i n g  N u m b e r s  t o  1 0  
C o u n t i n g  b y  l O ' s  t o  3 0  
C o u n t i n g  b y  l O ' s  t o  5 0  
C o u n t i n g  b y  1 0
1
s  t o  8 0  
C o u n t i n g  b y  l O ' s  t o  1 0 0  
C o u n t i n g  f r o m  1 0  t o  1 5  
C o u n t i n g  f r o m  1 5  t o  2 0  
C o u n t i n g  f r o m  2 0  t o  4 0  
C o u n t i n g  f r o m  4 0  t o  1 0 0  
R e a d i n g  N u m b e r s  t o  5 0  
R e a d i n g  N u m b e r s  t o  1 0 0  
W o r k i n g  w i t h  N u m b e r s  t o  1 0 0  
W r i t i n g  N u m b e r s  t o  1 0 0  
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SUMMARY 
The materials and methods described have proven their worth under 
the test of classroom us·e. These have been described in response to 
a belief that, properly taught, arithmetic should be to the primary 
child a series of happy, fascinating, yet educative experiences. 
First-grade teachers have always known that some children are 
familiar with a few number facts when they enter first grade. Now 
research has defined the extent of this familiarity and its preva-
lance. Authorities present evidence that simple number facts may be 
understood by children at an early age, and that this knowledge 
steadily increases. The realization of the nature of number comes 
slowly to the child through his activity in counting. While count-
ing the child will gain not only the abstract idea of number but 
will gain concepts in addition, subtraction, multiplication, and 
division for these are all implicit in counting. 
The first-grade teacher will need to appreciate the tiny in-
crements of understanding by which a young child's knowledge of 
number grows. By answering questions, by providing experiences, 
by arranging activities and by offering suggestions of additional 
facts to be learned in a situation the teacher may help most. 
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